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Abstract 



PURPOSE:To provide a transmission reception system in which much more information is sent by the 
same frequency band as that of a conventional system by solving a problem that a transmission 
information quantity cannot be increased when a frequency band is limited in the transmitter sending a 
digital signal. 

CONSTITUTIONS modulator 4 of a transmitter 1 implementing m-ary QAM modulation allocates n- 
ary data of a 1st data string to a signal point group resulting from grouping signal points of n-ary 1st 
data string, p-ary 2nd and 3rd data strings on a signal space diagram to obtain a modified m-ary QAM 
modulation signal, which is sent from the transmitter 1. When a demodulator 25 of a 1st receiver 23 
demodulates the n-ary 1st data string, a 2nd receiver 33 the 1st and 2nd data strings, and 3rd receiver 
43 demodulates the 1st, 2nd and 3rd data strings to receive the m-ary modified multi-value 
modulation wave, the transmitter is obtained in which even the receiver having only n-ary 
demodulation capability (n 
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[0 0 3 8] ^^^aunls 1 tmi&m&2 

ff«&5 Hi4PSKj£{i«SIT-fe?), ©S2T-lft^bfc:^ 
ffiQ AMCDiSfi 1 5, AM^S«Sfg<&|^V>t t,©T-fe 
2>. A2>fI^ti:A2»S5 5 2 $r^bT^g5 4tCA^3$ 



9 

ii£o *M«5 4 7?ttSIMJ!7asi 2 lfcj;»K A*© 
2o©^C#{*T*igffl^&£{Sfflgig?-sft 1 
- 2 ffittfISM3B 12 2 t*i£ifiigifii: 9 0 ° ffiffltf 
M«:5Sfi^^^ig-r5^2-2fflififffl^|5JKl 2 3 

[0 0 3 9] z<Dm<Dg.mm^x^-xn7r^A$: 

TOSSt^oT^S. -^©fllfcbT, «*jJU2 5* 
(11), tfjttl2 6« (0 1), 2 7* 

(oo), «*j»i2 8* (io) tjetufct^tip 

t-. ^©®^4PSK©ft 1§{I^2 3#aS£&5r-* 

±©SBtt*ss*$n5. hi sTKgirstftiss 

«2 3#5 s y*;U2Sfflll5 1 ©{1<?&4 PSKT-SSt 
«®K:«fiie»K«:SMSA?<D«iE&«tto$ 0 0 - a , 
n<Z>E*« A T o4:€*f * 2:%flnSHUZ>«aB«A,o«. 

±TJ2Mrt-*ui, ft i &mm2 3 #§(s °rtgfc&£>. 

[0 0 4 0] fcCftlWimSfctttvOI^S. »1 

Sfssa 2 3 tt&Mss 1 *>e,©sfg<s^*> l < ta&t>* n> 

S§1 2£:frLT, /J^©7 , >7 i -^2 2"CSIbU «H§§ 
2 4 fc <fc t> §{l{s^£ 4 P S Kfi*i:*ft bT^Sat- 
3. f 1§§«2 3tt*3fE, T^j^l/jgfiBtRS 1©4P 
SK*fctt2PSKO««ffU 5*5>**TVJH3 

5. 

[0041] II 9 ttft 1 S«^o«fig^D y ^BD-eff 
Ml 2 *»£>©«&£ 7 >-^:*- 2 2f§iLt, C©©^ 
&A:*jg|5 2 4 «t f) A2> Lfc* % *&ttli£lBl» 1 3 1 1 

K/2&mmi 3 2C£i>a^fc*£iugtt*iv££ 

ft, **ft 1 (fltffl^ffi(HlB& 1 3 3 fcft 2tfcffi$fc«|giB& 1 
ft, 5>^ttttHJI§»l 3 SfcA&^-f A*ny h 

gyc&^ai: bT^s'j^n, ft 1 ^?ijs^ihiss 1 3 6 1 

ft 2 1 3 7 C «fc !> 2 o©ffi3: L&iUMi* 

ttftlir-*jaj:pi<£as2 3 2££»jftl^-*?ljC|£i B ] 

£ft, mtimi 6{c«t»>ai*$n5. 

[0 0 4 2] d£T?g<Hg-5&EI2 0©^* hJI/EB*JS 

&cs-3gft i §e«62 3 T-s/astifn-au « 

fi*-*-'* X^<Jfe^a£$}3&!feft:-eti:BI2 0©1 5 
1 ~ 1 5 4©4o©fs^T*#.5o 

[0043] u*u mm&fcm&tposjztBmm 



(6) 1^18^7-9 9 5 2 2 

10 

<fc^. C:©ffi«i£2 ARofcJga^S. 4PSKOI^§ 
iXAtDIBfif^l 5 1*502 0© | 0-a», | ^ 
A B0 , I 0 — b R i | ^A B o©^T-^-Tft 1#SIJ«^1 

&tlt£.®MZ-gZo 7>rt22CDtgbt 
«<g©^Stt^ rot 2IMtB*^$.S-^± 

jannt^cistsfctft i §ft«s 2 3 © 4 p s Kmrnstmrn 

10 tett, A B0 t:*5J;at^^l-s. c©iirsS(£^ 
ffi£A T o£:^g-*"5. ^fflittJ:!)7>Tt2 2©¥ 
fS# r .£Lh& §M^*s««T-ife o T ft 1 gfISS 
2 3ttr^^Mga5 l©e**aOHT*'i. *S8IB 
©^16 QAM, 6 4QAM*S^-rS«^ftlSe 
8B2 3ttifiigj££B£-rs;ii;#, Blit&S. -T©fc 
»I2 5 (a) ©A3Ci&fl*l# (tc/A+zltc/ 
2) ©AflLh«>(ft«C8o©»*jSiliE«uaMim 

is, 4migtt£,iz&t)mm$L&m!iiT-gZo x, 025 

(b) ©«to{cn^/8©^S©M^±t: 1 6>r©<s 
20 ?£ftf«?*iitttt5ttj;£BB 1 3 1C 1 63fifg#5£ 

(ommmsaLtt *i$e -r 5 ^ t c «t 5 m^&&m& t 

^4PSKS1 6QAM^fSM^©l!e3tl^^^tzW 
St'SS. C©Jg-&A ly / (A, + A s ) = t a n (tt/ 

8 ) t & * «t 3 cam 1 Lait^s 

*V>. CdT-QPSKm^§@-rS«^#x.T^ 
2.. H2©ii©«|©M^{4g^g| / /^i5iK6 7 ©J; 
a Cflr9j£(ffi«£ (H 1 8 ) © Q P S K{s*©{s^j£{£ 
g^AM^©^SS^aai-.5c:i:4)T-gSo -©^ft 
1 §M«62 3©©^tJSffiiagi5 1 3 8 tt«-»jS©tt« 
30 CHA9«U<ttffiBXKiS9«PM, AM^©«§i1- 

5. ^UT^MM^^sgi^-^jijt^gaig^tb* 

[0044] Kizmmmi tzmvm 9 (v<? bjvmzm 
^xz\z\x-mmm 1 © 1 6 p s nammm^* mm+& 
t m 9 © «t a careA 8 3 ©^ip^i; h ^i^cDsa a 

i*B1 8©5*S?^;uaS««l5 l©4PSKifiSfffl 
*A T o<tD^:t <t5. "TSt, H9©ftl^Rg©e^ 
J&8 3, 8 4, 8 5, 8 6<Dfl|«NtMliT9t1Kl 4P 
SK»33rtB«K8 cne>©M^^ftl§M 
40 ^62 3TSiLfeS^ C©4oOg§Mi2 0©S 
hAHBOJ* 1 #g'Jitt:A5. S£oT, ft 1 §« 
^2 3ttE9©fI-^8 3, 8 4, 8 5, 8 6©V^ti 
Z&mVTb®2 0©«^1 5 1 fc«»rU (11) 

^iii8 ufe «t -5 fc, mmm 1 ©ft 1 ^aift^-^ 
9 i© ( i i ) , ot 5ft 1 7=-*?y© ( i i ) t*& 

S„ ft2^pg, ft3ftKg, ft4#fS©®-^4,|l]^t LT 
ftl^-^^Jtt^Sl^tlS. ^>^?3, ftlSfl^23tt 
1 6QAMt)L<fct3 2QAMtl<tt6 4QAM©jS 
50 m^liP^©^/!^-©^©^— *J*J©-5"t,, ftl^ 
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-*?U©2 b i t©^— ^CD^^^-SClttD&S. 
CI ©SilrttSfi 2 7*r-* ?y ^ 3 :r- 9 ?U©{§^B:£T S 
l~$f§4©#§!Hs^I*9 lCatStlSfe^lf- 

[0 0 4 5] fcU %ffl©<M8g§©til:*jtc|g##fc^& 
5, El 9 ©J: -5 fcS^©{3<§jS^6t;£5$©-j68© 1 6 ~ 
6 4QAM?SlSiT-§i». b*>U suifi© <fc o CflLtfi 
iSfciSW «Se^t?H:iSM©SSA J ti^S4:n-fe±lf 10 

3^ h^ecti^So ftoT***©*^©^© . 

|fi:*|gStl6©S^©IS^*»e»il6©tlJ*H;^$nT^ 
5. C©«jj§ttu-5r«^ h©fi-*>±tf=i* btfftffi^SrC 

i 9 £ < & < . itnttii^H:a©«M© 
ow, mmmmr-t) 1 o ow~2 o owgg-t-fc 

So t£oT, 0 9©.fcdfc^jSf?Ig|iS#5£©l 6QA 
MT*4PSK&e2Sb<fc-5i:bfc«-&l 6QAM®Ii 
tt 2 A, = A,T- 3 A TOi fcgi:5&: DS*;T-«S|-r 
3£9ft&Sfc&3. 4 P S K 

©gteom^tfi&s-e&So *o4PSK©iisti 20 

ItB $ iaT ^ S 0: d Jt©ill* 5 C i: ttH 
b^. 03i«4OW©^7 L AT-tt3 6 OW^fc&D 

[0 0 4 6] CCLTn #X.T**5i:fil*>{;::£T©g{sSS 

[0 04 7] C*l£J|fl;a<j£i£-^S t 4 P S Kfcfc>hS© 30 

£-t*£{I#»$:ire>-r o JkCl 6QAMB>fl7>rt 
£ JB V \ tz M SIS T 5 *«* 3 X Y © £-<iI«i§ £{I -> X ^ 

AT-gfis-y-fiRcca^-o tH d t v^&jsmammy- 

- £fTV^5£©£{I#£*t^£l&^-rft«->*^ A 

J*lTT-4PSKi: 1 6QAM, ig£-£«fc t> 6 4 DMAS 
PSJftfJ C 5 d h § £ . 

[0 0 4 8] W7U$m \ 0©<fc-5£Al =A2i:&£«fc 
?C<l^fHBi££:£;ri;£J;»K *S«m*ftTffS 40 
ChtfT-g*. C:©t§1^4PSK£i£{l-rSfc«)©II»I 
A(4)tt-i^ b;U9 5ta^T^> 2A 1 s CMi:S; 
5o £#©fi*|A( 1 6)tt^ h^9 6TSa.-e* (A 
i + Aj) 2 + (B, + B 2 ) 2 ©¥;&|g£:&5. 

[0 049] 

I A(4) | 2 = A 1 2 + B i 2 = A T o 2 +Ato 2 =2A T o 2 . 
I A(l 6) | 2 = (A, + A 2 ) 2 + (B, + B 2 ) ! = 4A 
to 2 +4A to 2 =2 8Ato 2 
I A(l 6) |/ | A(4) 1=2. 

4PSK£S£{tT2>t§^©2fg©g*§, 4<g© 50 
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-j8S:e«jfc§{iSST-fcJ» l 6<aQAM©«f3«:T-£;&^ 

# a , t a a © 2 ^>©sa(i &^ »tt^-r 5 c 1 1 <t *) m 2 

SfatH 3 3 T-Sfa-C- t S. 010 ©i§i^ % 1 
£S9 lCtpWff^iSOgJSffiJgfciA.T-J&tK 4PS 
K©(s^raffiai2 A,i:tt^StA 2 /2 A,3ECS„ A, 
= A 2 «fc») l/2©<s^j&ISffiaSi:;&»K |§]b^-7— \> 
- V £*§«fc-5 £ 2 fg©SH©§{s*SS; ^Vl/^F 
-T-{±4fg©S©gi«^Si:«:S. 4fg©§{g!&g£ 
Hit:^ 12Sitl3 3©7>r±3 2®*gr s S 
^ 1 &m%& 2 3©T>7 1 ±2 2©^g^gr,t:tt^T 
2terr&t>-fcr 2 =2 r 1 tC-r*Uf«kVY. #l*fci:Si5 1 §<t 
$S2 SCT^rf-tfBgS 0cm&t>SII2§®B83 3©T 
>T±m&&6 Ocmt-TixKiliSf^S. ^©CliiCt 

ft*^?*— *ai©aaic:j:»K i^hdtv©^ 

D ^TtltfHD T V«©»ffc«:t»— tf*#|3j-?- 

*d£:#T*§£. &oT§&2§{f«S3 38:^ 
©^•iSn^ hT-4>J;VY. dCT% 4PSK©*-K§M 
©fc»C«©SHfgm;fr#&$oT^£&K)> EI10©A 
, i: A a ©J±^(i: «fc t) 4 P S K©2ll§m2/tc*hi-s»l 
6APSK©2l©«^ttn, 8 i:^2Sf5«l3 3©T>^ 

[0 0 5 0] Cl©«®^bSfi-S&©tf#L-C^5 4:. 4 
PSK©ftfi^Sfeji®3i^;i/^-H:{ (A, + A 2 ) / 
A,} 2 e^nSrn,.i:^e-rSfc. ^16ttQAMf 
SWa-rSk*©«*jSllBJBBttA,s 4PSKT-Sfs-r 

*fc*©«9jaii«(aitt2A„ M^j£iHffi«©it*tt 

A 2 /2A, T-feS* i e>S(s7'>7 1 ^-©#S&r 2 i:1-S 
fcEll l©«to«:Slpi:ft5. fti^l 0 1 H:iifiJi^;u 
^-fg^n,«i:^2§(i«l2 3©7>rt2'20^gr 

2©s«s* ; r. 

[00 5 1]jS10 2tt^iESifS^©®-&© 1 6 QA 

M&mm-tzmerc. m^ota*) 9<g©^(g^;i/^= 
[0052] ii©«^ a««*tti»e*nT* d , 

* s akb^^^:i:A J B^e><ptc^:S. -©^SEIl 1©^ 

1 0 4tta«3i*^-4«T?!B2Sfi«2 3©7->r- 
t*gr,tt2fiCS!5. Sfcs jAlOSttjfiBs^ 
^-*s2fgT-r 2 tti^5<gt:35;i.. nmim 

[0 0 5 3] n >s #5 J:t>/h$V^h«AihA a T<HI 
-fSi: 

n,, = ((A l + A 2 )/A,) 2 ^5 
A.S1.2 3A. 
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hi o*&#ae*js»in©ig*te2A(4), 

*2A(16)hTSi:, A(4)fcA(16)-A(4)ttA,i:A, 

for 

{A<16)>»£5{A<14)}»fc-*-ft«J;^ 
#£^©6 4APSK£i3&^fc0!I£;jrf o ft3g 
fei4 3i±, 6 4§QAMa^ft5. 
[0054] 012 ©^ h-;i/08:0 l o <D^<>7 Y ;u0 

4«*£ 1 6{e.izmta^^fzm^x-$, 

S« 01 2©ftl#fiJ{f*fj£p9 l©«P£tt{s^j£U7 
0 1X4x4 = 1 6tt<Z>{&*A*i«miff£EiK 

£ftTV>5. C©^-g\ 4P SKfc©Mfl§14£fcfe-e3 
fcto&fsiSrfr© A , £ AroCKse U&lttifcffc 

iB^7<l^n6 4i:S^Ufc^©r 3 ©fiaS^ ISHifcb 

r 3 *={6 V(n- 1 )}r, 2 

013 6 4«QAM©^&r 3 -fcB*rtg&n© 

[0 0 5 5] &«U HI 2©«fc5£EMT*fctS§2§{I 
SS3 3fSil/feS^4PSK02bi t l/*»&i@T-£ 

&<^©Tfti, ^2, ^soaooMitt^jffi^^-y-s 

fctt, ft2£fs*S3 3££g£6 4«QAM£SI8Ea>£g 
»1 6<tQAM*«B-r6lll6ft*&**cfc*«HS.u 

[0 0 5 6] 01 4 © «fc d t~ 3 Pgj!©!!! -§v&© £01/— t 

*. ftifcBWSttTJBMrr*^ ft 1 «mnHflt9jttff 
9 lfctftl^-^ja^bit© (11) Sraj»5feXfc 

[ 0 0 5 7 ] ft 1 1 8 1 Cttft 2 

T-^J©2bit© (1 1) ifcgiJt)ifeTS. ft21ij# 

mm*ami 8 2ctt <o n «sn»mt9jAff 

18 3(Cfct (0 0) Sft4liJ^fiJ®^pi 8 4CH; 
(10) SSl?)feTS. CCD^tB@7i:^iffeS 0 
[0 0 5 8] 01 5©ft l^Rg©^* Nl/0£ffl^Tft 
St 1 -*^©®^^®*!* U < fc«*.ttflr* 
£2 01,205, 209, 213* (11), 
202, 206,210, 214* (01), «*jS(2 
0 3, 2 0 7, 2 1 1, 2 1 5t (00), «*A2 0 
4, 20 8, 2 1 2, 2 1 6* (1 0) fcttltf, ft3 
r-i'?ij02bit©f- ; 5'Silf-^, ft 2^-* 
t&iUT, 3PSi©2 b i t^— *#&i:UT£3£T- 

[0 0 5 9] 6b it©^-*^*^?^*^ 
©4*3* £: LX 3o©w^;i/©tSfg©^s§{a«lT*, 2 
bit, 4b it, 6 b i t ©Mfc-SfejzIS©^— 
e&T-£L*>&, 3 o©p|l©ei^0iitt § t, fc t 

[0 0 6 0] 3V£mfcmm<z>m>L&zt>tz-£z 
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[oo6i)Ei 5{cfes<ta(c *-r, ft IV s — 

©5=-**!BlSfi*l2 3f§I^tSfc«){:a, A, 
^ AtoT- & 5 d i: bt-tT'lZM^tzo 
[0 0 6 2] fcC^^-^M©©*^ M*.ttBii o 
<Dm*A 9 1tE15 ©SI^SWs^j&p© 18 2, 18 

3,184 ©M^tKS'jT- § s «t o tzm^&m&m* 

[0 0 6 3] 01 5T-tt2/3A 3 £ttgtbfc*§i§r£^ 
10 -t. Z(DM-&m 1 ffl^-fflm^P 1 8 1 OrtSBfflM^jS 
2 0 1, 2 0 2©<f^jSHH§Sg8:A 2 /6i:&5o ft3 
§(t«S 4 3 T-§©^S®i!rlC&gfc£{a^*;!/^-£ff 
SEt~5o £©:©-&■, 7>rt3 2©*gSr 3 'fclT, 
4 P S KS8«3i*;mF-©n.« 

r 3 '=(l 2r,)V(n-l)i:S5 
u©^7 7(iil 6CiS2 2 lfgtS. fi?!liK^2 
2 2, 2 2 3<Dm-&4:PSK&m^*JHf-(D6fe(Dm 

20 fc9fg©^©^;u^-^t > 6^©T>7 i ^-T-ftl, ft 

2, mz<D : ?—>mifii%mx%%zh-&t>is>z>o zom 

ft27 s -*?J©^ J £Bg§<66#2/3 A 2 i:3S^5< 
r 2 2 = (3r0 V (n-1) 

ft&2 2 3©«t5{Z^ft2§®«S3 3©T>^3 2 

[0 0 6 4] C©#t£{± % S^©J:d(C«M©«fIa: 
^;i/^f— 4S/J\$V^P4ttft 1 ^-^^j^ft 2 ^-^yij^jg 
t), ^S©ii^^;i/^-3{)J^rtlCJiSDb&^3l5(C43^ 
30 T»156««2 3*IB2SMW|3 3©5WS5 S -^*M)B: 
ac:t&<, *fcefeiit-SCi:*:<ft37 ; -^5fJ*igs 

[0 0 6 5] SM«®*lttrai-Sfctt)t, £-fft2gfs 
883 3*>e>j/e^S« Suj£©ft lgfg$S2 3##3l$¥gr 
i<D'h£^7> ; ri-X- ; r*?*J),mmm5 1 ©4 PS Kg 

mm^Rvmmm 1 ©ft 1 mtmrnx- & s «t a c 

Bk^UT**©C»U ft2§{I«S3 3T'fck&{ItSl© 
01 Ot^Lfel 6ffi©M^O$»3ft27 i -^^J©l 
40 6QAMO2H-yK0ftS^C«if*5. MS 15* 
-^J«Jfc-&to*T4bitOflr^a«Tf**. £©*§ 

0 2 1 ©«ii$!|«|ISi5 2 3 1 T*^ L, «^ElSS(C@ifa* 
iiS. c:*itctt)AM«^4SDitgi:J5:So 
[0 0 6 6] 02 l©ft2§m^3 3©7D^Ei:, 
019 ©ft 1 SUM 2 307D-^ 0{±(5{JH b«J5gT- 
feS. iS-5^li, S-f7>Tt32tf7>rt22,t!) 

»^iaiffiiB©jgv^e*ft#an;ss. «s^3 

50 5 ®n«K:{KHfmiffi 2 3 1 i:, ft 1 T-*fim&$l 2 
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3 2^2^-^nm^2 3 3£*,o. mwssms. 

HSgl 3 6tt^.l 6QAM&«H-f £fc»AM«H«| 
|g&t)oTVM.o C©i§£\ «-{£2£a£H:4«©filte4> 
3ll"<;i'£:±&2ffi©g|<fi£fco 0 #!8l?l§©ig£> 
gjfc 1 6 QAM{f^©fc«)> 0 2 2©{s<§'<* Wl/0© 
«tok:Hfi|[*sj3l{i«l©^tii*t:«t?)*«:5. lot, 

TKx t &mm<t\stz7>\/i>-fc-)\'Ymttzt, 02 2 

TH„= (A, + A 2 /2) / (A, + A 2 ) 

10 

[0 0 6 7] Z<DA1, A2*b<liTH l .M, ^tt 
£83©ii6m©mSHft«BU j£<a*Sl«fct), 

[0 0 6 8] 02 6&fflV>T^7 h77^^-A,/A, 
©tt^£^UTlA<#Sc&i&B.8-r£ 0 A,/A 2 £g;l 
StBHiS^bSo £{s^-t-^£UfcA,/A a #j£fI 

ti;tS. 02 6©£2^-*?lj:ffMgi5 2 3 3*>&©«3S 

m^*aiaiijffiii5iK2 3 1 C7«f-/uhvv^btx7 20 

- 1/ - h (OW, S 73lRl C S/ 7 h 7 7 Z * - A , / A * £SW 
f £Ci:tC«fc»)Sg3£{3S&4 3 lii/7>7T^4'-«:A 
./A»^aSU&<Tt>^trfc«)|51K* J @¥t:55:S 0 * 
fcS£{s«Mi A >/A £ &mifit£ < »> essgs#tg 
X.St^dSbStffea. C*7,£tg2£{iSS3 3Kffl^5 
di:*T-^5o «g3£OTlE!E&2 3 lK^U-2 3 1 a 

[0069] -©anting**^©*^ m27=-*W 
<D'{g.m&mmtizZo vat, (024) cD7D-ft- 

[0 0 7 0] '<mmm.&'ft<otltli^%>&-T:t>*Tv7Z 
1 3CD4PSKOSHM^T<y73 0 lCSgl^-* 
5>J©«PJ±T-t-5. *3Tv ^^73 0 2^1?- 
*5)J«£SIS2 3 2T-#&*l5tSiltim£«f3{6iJ8?g|5 2 3 
1C$££>. !M9Jfflia.2 3 Itt7,r-y73 0 3T-m#4 
Xtt2&€»:*7'?7'3 1 3©4PSK4)b<tt2PSK 
©«fS£ff-5. N0&Wr«y73 0 4T?m# 8X&1 40 
6 6*^- 3/73 0 5^|rI-5. NOOf^r9 73 
1 O'MSad. T-ry/S 0 5tt±TH8i:TH 1 6©S 
*<rv7Z 0 6T-«HSy8PSi5 2 3 1&AM& 

^©HfiT Hi6^i ^sijs^sk i 3 6 tm 2m>i 

«£E18S 1 3 7 tci£ D > Xrf7 , 3 0 7, 3 1 5T-&JK 
1 6 QAM&iMmbmZT—PFXDm&ifittZtiZo * 
r^73 0 8fX7-l'-btffx>^$nv ®V*»& 
tt*7-?*73 1 3iZM*)\ 4PSK«^£fr£3. 
[0 0 7 1] £;fc;L©i§^ @2 2©m^8 5. 8 3 
lie o s (wt + nff/2) ©^S±tfeS* s x m*5& 50 
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84. 8 6fc£C©£gLtfc&V\, ^XE2.lOf2f 
-*?>J«£SP 2 3 3 «fc 9a&S*Jf?£H]& 1 3 1/^25* 

?ij©asjg«a3itiitii«^2i d e^jja 8 4. 8 6 ©* -r 
[0072] m2T-*mifim.m^m-&m-&*m7Z.Lx 

8 5 C©£», JE^KS^fefelS&l 3 1 £$B£I 

tiJ«ffi£ 21 £ 3 i: £ «fc ?) Htf£8W>s»£T- § 5 o 
[0 0 7 3] #fc:i£eS&l<fc!K mZSlZm-t^tete 
B6 4 Q AM©«^#j££ftT 02 4©7D 

-f+-M:ISi:7rS'73 0 4T*m# 1 6T-&V^ 
SlBr^ft^yrS 1 0T*m#6 AVATfrtU-^virZ 

*u 7,fv73 1 1 T'&mmm^&ttT-&^w>ei, -x 

t^73 1 2lC|qJiPd. Cd"T?ttgSJf£6 4 QAMROf 
TH,,= (A. + A./2) / (Ai+Aj) 

[0074]il M#t!H3*j&I¥ 1 8 1 ©4>tcfc.&{I^ 

^H©JE«t^ a 3 t-r-s ^ i ii»mi^ 181 
h.mwmm^tsmx 8 2©ffista: (a s -2a,) % 

&mit1-Z£. (A 2 -2A 3 ) /<A,-fA a ) £ 
ti*d*4&Zmi-&t.* d.,*«*25Wa«l3'3©#SdlE 
*T,filTT*i»6x #g'JT•§'&:^^. 
•^7*3 1 3T*IBfU d^tfUFSKH^fentf^^y 
73 1 3©4PSK*-KK:X5. #SU«H{C*aS^ 
tt^fv73 0 5^|SJI,^ Xrf73 0 7© 1 6 QAM 
©afS^fT^o 7r»73 0 8Tx5-U-hi«*Sn 

^r>J'73 1304PSK ; E-h-CA5. 
[0 0 7 5] C©»^> &£ttl'#G9 2 5 (a) tzint 

«t a 3feflroai<?*sB » Q AMa^ftaernttx ±t© 

«A# c o s (2nrf + n • tt/4) ©^]K±{cfei, 
fefe, 43S<gHBStJ;?), ±T©«Sft^S?*s|lID<4ffl{Cffi 
il^ ti5 tz to^a£©B£#fS*K 3& S i: v^d Sll** 5 ^ 
3©®^ ia5tS:bT^^)5^V^4P SKgflSlT- 
t>%lT-*m<D2bit&®mx-g. ^2§ft^3 3 
Tli^27 ; -^>J©1 b 02 5 (a) i:H2 5 (b) 
©{f^EaSli«iffi^73|Sl (r, 6) lz>y 
^^i&bnufc^©c-CDM©ff^^r. 

c - c dm»@.$ c - c d m 

[0 0 7 6] £-fl2 2 5 (a) © 8 P S — AP SK©fif 
^^eSS(i, QPSKC4oOl^©^CW. 

jliOUfc*>©T-$)5. 02 5 (a) tfxti 
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■5 C Q P S K e, 8 ood«^ £ i, offiffiffl C - C D M 
©APSKtfUSfTS. £ivtt&&aU:C:«VtTff (P 
ole) h$-B-fc^^itlnbfcAPSKT-$. 
5 3 i: * 6 Shifted Pole-APSKBS LtSP-APSKfc 

- S , *m ^ 5 i 1 £ «fc *) Q P S K lzma$ixtzM*i& 
8 5 ©ffi&#j£«T? 8PS-APS K<Z>fi*jj!M* 

SSPfflQPSKfflM (r 0 , (9o) ©<S^£8 3£^ 
mrXftizSirolztti/? h $-g-fc<£g©<l^j£ ( (S 
,+ 1) r 0 , 0o) Siiinbfc4)£DT?feS. CdbTQ 
PSK£Rlb2bi t©1r:7-?^>*;i/l fc 1 bit© 

[0 0 7 7] HI 4 OCnVX^U— S>-a>@{c 

^t"<t^H N fflg (To, flo) , (ro+SlTox 0o) 

fc«*ja*ja*D^-*ci:«:J:!)iffc«: (r.+ S.r. % 
0o) ii (r 0 +S,ro+S 2 ro, do) ©lbit©fi 
^■JnU& s j&&OSHSo ^*X&2a»©ES* s fe5fc»l b 
i ta>-9-7*?-*->*;u#ft&*i3. cn&16PS-A 
PSKtD?tr, 2bitot7f+>*;nj:ibit 
©■9-75 : -^>^;b2 i: 1 b i t ©tJ-r/^-y >*;i/3 
o„ 16-PS-APSKfe9=l/4 (2n+l) it 
±l£m^&ifit>Zt:tb®l 9T-iS£BJ§L&Sm©QPSK 

gmmx-mmwHfimsix-g 2V7*+ >**tt 

ztfcfcP SKt< C^©*M®CiSC43V^TiiSf$.S Q 

p s KgM^hstsitt^-fe^^^e^as&ffiSiT* 

gSti^S!!**'*?.. d©fetoP SKSf^fef-f 
ft©ffiS&S£©«U&#£&-5 c i: & < m 2 ttftOAP S 

[ 0 0 7 8 ] E2 5 (b) <Dt&-&(D®^&t£.mmmiZ& 
ttSAK=rc/80±£fcS. Ctlfctl 6PSK©{I^§ 
ja©#*R4$-©o*-&iU 6 <!r©<t^© -5*>&giKB 
1 2 4r©{f^)£fc:01£UT^3o iStSI 
i:£<fc!K 3R<JKfc»#* C©3^r©M^*-o©M 
*jStfc*& L±<*f 4ffi©QPSK©©^j&fc*fc-fC: 
k^T-lS. CSLTitiiMS^i^CUT, QPSK 

[0 0 7 9] Z.tlt><Dm j %&&e = TC/4, 6 = 7t/4 
+ 7C/Z, 8 = ic/4-x/8<DMg.±lz&&ZtiZo 

©T-fc3. e=?r/4±7T / /8©l6Ht:feSfc», 
9P SK©0 = ff/4±© lo©ifj^t»4tS. 3 

P S K©§{s«|& 2 3C«fc D 4oo#g±(Dff)Si:a# 
)§'JT-&Sfeto«^T-& 2 b i t©5*— 
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&s W£»f|£E]fttiU ffe©^Sfi0yi:|5)«{3n3lfg!5Il^ 
ttv •fte©HJS0S©«^i:^l«t^+U7'tt«£-^ffl 
[0 0 8 0] HI 4 1 £jfx-r«fc-5tcQPSKXtt 

8 - sp- ap sKom^&mommwAz&ftzftmz 

25os il»M^7h77^i'-^P 1 i:tSi:if 
j&£2o£#IiJL^S0;fr[pl£±P t eo;£ttS>7 
S££CJ:!K QPSKOS^ (r 0 , e 0 + T 1 6 a ) t 
10 (r., 0 O -P>0o) ©2-3©{l^j&{c#fiJ£:h.{i^jS 

©astffisc&a. i^uribit©t7'5 i f^- 

3#itiO£ftS„ ih^P = P,ffl8-SP-PSKt 
Bf-fc. 014 2tC^-f <fcdtcr©8-SP-PSK©{i 

x.fc*»©£l 6-SP-APSK (P, S,M) i:BJ 
■£«, {£ffl#I^DT-&S8PS-PSKtr«fct)1*-7-?-+> 
*;H. 2#ff£T-§S. dCT-02 5 (b) £ 

SS. SMS«©iI^7 h£ffll^fcC-CDMiil21 
4 l©«fc-5tCPSKCafflT-sS5fc«\ ^-tSft©«M 
20 fititlc&ffl^SCiitfT-^S. U*»U #|2ffift©AP 
SK©»Mffli££ffl^fcg^ HI 4 2C^t<t'5tffi 
C - C D M£^;i/-:/rt©{I-Sf j£©BSPg£i&-K 

itt3&&8!B#© C-CDMtiPSK i:©S8M£# J; < & 

[oo8i] f25 (b) e>j3jS.i&w.&m&m£mmm 

^©3R7jCSgH4fc*>o. e^Sl 6PSK«M± 
£ESLTVM>©T% 1 6PSK(C«t ^mmr-g^tt 
t>^LTfc5fctoQPSK§l 

»16-SRQAM-et«if§5. QPSK, 16P 
SK, 1 6-SRQAM©3r3©S©€i^^i:it3^ 

at* c - c d Mfflosmt^nm vt£ifit>m&T- § s t 

H-3bitS^T-t5o 
[0 0 8 2] *{C»3S©*|4 3K:oV^-t^E^5. H2 
6{i^3§S«|4 3©7D^^0T% @2 l©f2Si 

^fegp 2 3 4 &ma $ ^^T^^ 5 £ i: ii^SiJS^lHiESC 8 ffi 
40 ©^SiJtg7J^5Ci:K:fe5 0 T>7 i ^-4 2©^gr 3 

5£V%®^ #|;L«3 2«QAM1>6 4ffiQAM^«iST- 
§5. C©fe«), 6 4iBQAM£«3|-f.5fc«K 
S'JW^EK 1 3 6 tt*«9*C»U 8fit©V-<;i/^# 
S'J-TS^S^feSo ~ ©S^r 7 o©B@{e -<;u##£-f 
d©d*> 1 oli 0 ©t» 1 ocfeiCB: 3 d©Hfi 

[0 0 8 3] H2 TCl^^-^^T^AC^t 
«td(C> ^l#IST-H;3o©||fiiAs^-r5 0 
50 [0 0 84] S27 C^-T «t -5 £ 3 -o©IE^b£tl£K 
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tt, THl,„fcTH2.4fcTH3.,#?£fiE-!rSo 
[0085] 

TH1„= (A l + A s /2)/(A, + A s ) 
TH2.4= (A, + A./2) / (Ai+Aj) 
TH3,4= (A, + A 2 -A 3/ /2) / (A,+A 2 ) 

[0 0 8 6] ^©HfiiKJ:!)., {Sfrffl&«bfc£iHs^£ 
AM«S|-rsCi:JC«t»), 0 2 lT-aiLfcilr-;? 
$J h& 2 5 s —* ?!li:|i!MiCLTSg3 5 s —* jaj©^-* # 
aSS^ns. i2 3©«fc5CSg35 : -i'?JfcJ:0i.l;L«Sill 
§J#S!HI^i? 1 8 1 ©<f © 4 -3CDlfiS 2 0 1, 2 0 
2, 2 0 3, 2 0 4©#giJ(c:«fc»3, 4fito$t)2bit 
C"5UT6bi t^£»)£J&64fitQAM©« 

[0 0 87] d<DB#©«H$OTS5 2 3 1 tt$g 1 
JS£S?2 3 2©Sg 1 ^-^?iJK:^$nsaS3«at:«t 
!>, m, A l% A a , A s ©fi6#fc>*»5©-T?^©Bi«TH 
1 .4 h T H 2 .4 L T H 3 .4&it» bTSg 1 §8S'JW£I3E& 

1 3 6tm2mm&M&l 3 7tj£5, t»6 4QA 

*> 6 4 Q A MfcMSaT- £ & V* «t "5 £1" 5 c 1 1 X § S . 
0 2 8fct£JB6 4QAM©fMlfflMflS2 3 
*-b£^-fo (E2 4) <C16(IQAMCD7D-f+ 
- ht^d^CD^Srift^t-S. i2 8OXr^73 0 4 
«fc 6^y^3 2 0 fc&t>m=3 246^^73 2 2 
©3 2«QAM^tS. WIZ^TvyZ 2 1 T-m 

= 6 43b>2jajs«ju xttv-tz 2 3-?A,tfK£tteiT* 

feffS-CSft^fett* ^^>>7-3 0 5tC|Sjt\ H24t 
— K^l 6QAM®OS|ftfT 

&-5„ CCT-^ry73 2 3{cH£iu A 3 #S^«« 
±*6*>w^3 2 4-CMHDlMtefrVv. 7s*rV7Z 

2 5T»1, 8 2 g8'Jff£|5]8&^ 3 o©ESfiI£ j@S t> 
»r3 2 6H$M6 4 Q AM©fS£&frV\ ^ry73 

2 JS2, 3837=— *©H££fTV\ 

3 2 8Tat5-l/— h*«*S«-ntf^yr3 0 5C|q| 
l> 1 6QAM&H&LT/h£ft4Ufc£6 4QAM%1^1 

[0088] zzx-, imtmmi&w&iAn&ttK.^ 

WTJ^*. *fHBtt«»l 6QAM^ £fi£6 4QA 
M©SB 1 5 s -**!* 4 P S K 

C^SKC-otfi&S. C©ig-&, fim© 4 P S K§<IS8 
&fflv>fc©^l±^&©?i£tf BS^fc 5IE?irfc«§3# 

[0 0 8 9] *&WlZ£Zlj&tLX 2m*)<Dttifi& 

5c mKotttz-mmm^zmAKit (2n-n 

.*/4©ftflt±©«*jjSlfeja&a35r«rc*4. Sf§2©#5£ 
ttnw/8©ftflLtE:ttfc, ±T©«*ii!tSE«LiS« 
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[0 0 9 0] ^-©#^8:, 13 8lc^bfcJ;-5(C4o 
©fc£, tt/4, 3 tt/4, 5 tt/4, 7 7rZ4©ftfi 
±t*S<a^^itK<1^8 3, 8 5©fi<§£i££ 
8$, 03 SC&fsfs^©*^ 2^*-h0©tp©*-f A 

hgp4 5 i0?%$mx-yfi-rMiKftotzme>tizm 

■*^A7n»b4'5 - 2, 4 5 3, 4 5 4, 455&fc 

£-£©ftMic£rgtt£-f ^l-t, c©j(i,in*c 

&r±lBftft±© 8 -d©M^©H3©^> fcootfiVAt 

mz±mcDMm&m4 i ^^-^©Piw^-f ^ >^ 

flMt»4 9 9CB«l/Ta«-r*. 

[0 0 9 1] C©^©i(ie^fflrtg&§4 1 fcjg^ 
TS6tBb<ttB81-6fcHljgi^-f A^dv h45 2, 
4 5 3, 4 5 4, 4 5 5&^tr*>f A^D-j MM 5 1 
ttloOJWft?*— **J4 9 1» Dn 

[0 0 9 2] ^©iS^CttHIH^-f §>y««©SM!|t 

5. 

[0 0 9 3] — #5*— *J»J4 9 2CD7l/-A©ftSS» 

tea, 8T9-rm«it4 9 3 t) c^tram?** 
<t 5 ±s3©»2i«B^«©amtsffi3!) j ^ <-&«©-? 4 p 

[0 0 9 4] C©R|fflffi«4 9 3(±, SI, S2, S3 
T-^-T|5l^gl5 4 9 6, 4 9 7, 4 9 8, «?*£r*; CO 
30 gfc&CB:, PMBC&l&oas-i' 9 - F^>fflX<D{nm 

$88154 9 9*«fet), C©4»t:tt, (tMnm*<tJ*Xav 

h <ommmm<offi&*&mmi<Dmm.m<D.timifiXvx 

[0 0 9 5] Wmm*4 WD» -h©WM©fll4jjlltt 
WSCttll b*t>ftftVMtJ{iiS*tt4 P S ESMttT 

*«4Tf § s ttflPinsEnim i T ©rt^ttst 
40 [ o o 9 6 ] 04 1 ommmt&i 9 3©*{3«sfs#gs 

3©,#«tt#-ffiQAM©^iSt:mS«e©T-, H4 i©n 
ffi««5 0 2©«tet:raW®^©'p{caa«^5 0 2$: 

[0 0 9 7] H4 2ttTDMA*a«Cj:»)^-^htt© 
«s^5&»*«^-©e^ES0T?*S. 04 lfc©SV>l± 
f-^?J49 2, DnhiOf- ^?>Ji:©F^t*-- 
H A 5 2 l^{tc>ia, ^©Wra*, &is<i^H:i£fI£ 
50 4 1 ^«:v^. *fc5 s -*JU4 9 2©5feai»K:ttHIJIHfe4:ifc 
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V><Dmm&5 2 2#a8rW-S>:h,T^3o d©WK(fl4BU^ 

© (2n-i) 7c/4(D{iLma>m^&[siy>mm$tv& 

[0 0 9 8] »CH1 9©^l§e«l2 3(DmkWm<ii 
#5££o^Tig4 3i;04 4£/g^-tPb<iB^.s. 0 
4 3 fc*^T A* Lfc5Mlfll9ttX*@tt 
|5lWtft»llgS5 4 1 T-|5j»tfc«#*i,fc«gi«^cD i ott 

t±s^7inK&5 4 2 fca&*na**n» « i v t -*mim£. u 

$tL5. ttfiB^'f 5. >^$!33J|5|g&5 4 3fS4 1 ©ffiffl 
^SSSSEBfiMBSM 9 9#B££*l v ifCD^-f 5 
(2n-l) ?T/4CD{SSrfflR|«agB®M^AoT<«*» 
0 4 4 ©J; 5 ^K^W«:affll5l^$iJffl!©^ 5 6 
»l«*tt»«H»5 4 5fc»&*u 4 

att3ft-amm£MttH»5 4K:a&*i«. 044 
©«<§• 5 6 2 ©«£ -5 tzmamanm 5 6 3 ©d^i^n 

W^©fe*§£^tr. * -f ^ >^+— h 5 6 4 ©ip©£* 
^C^-ridt (2n— 1) 7r/4©{$fr|g©{~!§j£ub»£> 
&Stt*BHIIB*4' AXOy h4 5 2*sffl^fl?J{c^jn 20 

Cl*lS(Siffl^»8#OTM95 6 4 £jgwtifii£a£||£ 
$fl3U!Hl885 4 4CJ;!), tf>;rv >^-T-5di:t«t 

*a*n*fs^-5 6 s&mztiz. z.t\*y->zrv 

Atp-ftCfcCJ:!), >?rje©©*afs^5 6 6#»e>*i 
3. ^«)fftt^-77^;i/i'5 4 6SI!), VC0 5 
4 7 CiS£nffi3g&##f£;**u nXHtftttlaUft 5 41C 
j£t>tl2>. ;5ttI3 9 0jSffi{:^n5!5: (2n— 
1) ^/ / 4©ffi*SOfi^As»ili$^i )o £©fs^£3£ 
^4ae^{c«fct)lESi5&;Jfi^|g[*J||^T-t5o CI© 

aa©{ftiiA s B^$ti-5* j s4 i <z>mwi&4 9 6 c 30 

[0 0 9 9] 04O©<fc5fc&J&6 4QAM«^£i£<g 
?-St§£\ B&B& (2n— 1) 7r/4©(fiffl©^T-^ 
{4ffi|5lW«^4 7 l©#©fi^j5tttUT©*{&ffl|5]aB 
^A^D^h4 5 2, 4 5 2b§ei«lli«5„ d 
©fc»am© 4 P S KSM»T?tt«£8H±J?£T 
^ 4PSK©Jglg{g*S2 3T**k *^W©SBSI^S 
£®S&£^I1^- 3 C © «fc t) «aii6#?i£T- 1 3 fc V> 3 

[0 10 0] &±&?7>*7.tt<Dmxk®.W£®m&m 

[oioi] E45 b£*&BM<DM£m*5S.mmwim£.® 
5 4i£«t?K mmm-^&m&ztiz. mimm 

HSS5 9 lC£D»^ftfcA*e*tt4«flHB«S5 
9 2 fc43^T±B»Bff*fc J; !>i£«P£*iS6j§gtfi^ 
£:&3. tt&ttff££HBI9B5 4 4^jiiiT-§fc±iafflS 
SHfcS^Bu {ftgj£&85 9 3Clf,n5, -SVCO 50 
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5 4 7ipt>©B^jeM^{i^2jiM0K5 9 4C«t(K 
«E**U <fifflltitS5 9 3T-a5^©M^a«2l«e^ 

tffiffiitit^n. &®mm^t±K-7'7 4 5 4 6 * 

»UTVC0 5 4 7t:«*&$jx, §{Itt82£&i;|i]{fcffl© 
a&j&a£#f?£;**l3. d©*g-g\ 04 3©3X^^lfi 

4 3 {£03 9<D®mT'7jilstz&1£<Dm^&<Dfr(Dtimm 
S$rit>7 , U>^-&SCDT 1 6QAMf4i6 4QAM 
T-*n $Slg(sti2 3O4PSK0^i§TMSESI 
£T-i*3. 

[oio2]ftc, i Gmmtttzzommmtimsi* 

3#5£fcov>Tx£^3. 02 ©&{=«& lfct, 0.4 6 IZm 
T&olcmBl 6QAM©M^^n7r/8©{4fflfe:E 

3©^rT-tts 04 8t^^- < fc^^ 1 6SgfgI§]8g6 6 1£ 
*03^^^M©lfijiSS^|5UIS^fflv^5 £ £lz J; »), 

a££«#?l£-et3. 1 6«(g@8&6 6 ltc«t»3> 04 
6©J;-5&n7r/8 ©{ftffl©<a^^tt^ 1 Si3i£iS§«£ 

tl%tztb)V— 77 <i)\,$ 5 4 6 fcVCO 5 4 1 £<k»)J8 

3CLi;tc«fc>) 1 6*S*>£|gtt{a*l£*ftffi-r3£i:*)T-t 

^01033^1 6a^isiB&©#}fie^si^-r5„ mm 

fe^?.«IIS8&6 6 2hHll8S6 6 3£«};>K 
mg^&ffc 5 » fltffg 6 6 4 T-»(t^to-e-T cos2fi 
£-o<3. SfeIIS6 6 5fttsin2e^o<5. 
-*l£>£IRirg§6 6 sin46So<5. 

[0104] sin2etcos2ei>f, 1 IspBlfclU 
t« WHSS6 6 7^@gS6 6 ShmMm& 7 01Z&*)s 
in8e$o<5„ «31eIES6 7 1 fcH|5Jg&6 7 2 
fgt«tDcon8 0^-t3<S <> ^bT*^6 74{;«t 
!)sinl6e$o<5c:i:t:<t!) 1 6Sifg#T-§5„ 

[0 10 5] W±©J;^3fei 6ii(g^a;tJ;!), 04 6 
©.tdfefe^Eg^ Ufe^ffJ 1 6 Q AMfg^©±T© 

[0 106] Sfc04 7©i^3&13g$:Lfe^6 4Q 

^«H««4 7 i «t ^e^-r^Tv^s©^, mmn^~ 

[0 10 7] ^©J^i:LT2o©^isS5 0 loft 
SiSltSdi:T*feSo ^-f v h%$4 5 1©4>©|hJ 

(Dmmtmm&A 71, 471 a^©«^§^5 - ^ 

tiDs ^©SSS4>tIE{itcPiaB$ri:SCi:*ST-§St 
to(4tiMlitf-r<«:<)fei, 6 

[0 10 8] £l±©iet:UTl 6®(g^t«t»), © 
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*&g{f *8©#ifi£T- 4 P S KgfsSSK <fc t) £B 1 6 Q A 
M 6 4QAM©«^©»2l$££S£T-§5i:V->-5 

aSSgbtigilr, £B6 4QAM©Jfij£fc?S3E^©ffil8!|?t 
S £ ± tf 5 i: n 5 £> ft £ . 

[0109] feJLti* b < jiE^fc «t -5 C*&iP!<Z>e&£B 

[0 110] CO^ic, -offl££{3«&fc:*rb#l&2>§ 
{I®gfc|gi3f£:&&fc^3o©rajf©gfI;$&i^^a 10 

T-feStfig^^ h<om 1 g{s*S£BfAbfcA§{I#B:Si§ 

K §g27=-*?'J£«ire&5o *S©7>rt 
i:ig#8¥fg©x h©|g3£fs*S£J8Abfc 
Att&L Jg2, S8 3^-*?U©:£T«Si?i£T-£S. 

[oiii] t, b^ i &mm&£zmm : ?i?&)mmtSLm 

±llft£ttgl*gft £ft£ fc©T-tt£v>#H DTV £31^ 
Lfc^A*£tt^ilKT fg3£fi«H;t 

.b-cv**. «it«jH*»«ftHDTV«9*at)x fifflc 

m^bt-SS. C © (, ^ B^JSjgg^ ^> 7 * -CDS 

[0 112] W±©J:a{c*^STVe33ICji5fflb& 
Witts 3 o©jHf(©i!fc&-y— 4 l -?<DW&a>mmi 

HJi6^IT-tt4PSK, ^8 QAM, 
16 QAM, £B6 4QAM©0d£*b;fe#, 3 2QA 
M^2 5 6QAMT^ilT-#5. X, 8PSK«16 
PSK, 3 2TSKX-t>mMX-%Z. ZtzmmmX'ttm 

ffie£©0g&jfs istzifim±&m j pm&&mT- *> ^at b 
t mm, x § s c 1 1± W -5 * t* * & v * „ 

[0 113] SHfi«|2tt9liiMl-7llinU 40 

*jK:$?>tc#g!iu i&Jli$&|fgJf#tig£iiiobfc*>©T- 

vmmm 2 t-tiJi^-fTiEtg^^iisw^ii^tg** 

HfcS. M#ttCtt#J;l«D l ©pgJ§^*>*;u©4>© 
7 r -^S:0y^KD 1 - l i:D,- J ©2ot:^f!lb, C©#ffl 
7—9<D 1 o0yx.KD .-.^-^©^-fTIEi^fcD 
i-*? 5 -* J: ^ 5 -UIEt£±; £ ^»ff 1 1" a - <h 
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fcH^ D,- 2 #Sirt-#fc^ft^i'^i'C:fci>TfcD 

■0 u ■ r »> mjEtt^tmm^v&mmowk *> itie©^ 

fSS&g©*!* ;* SMS'Hb-T £ c i: K ») fTIEfS#C«fc 

[0 115] cftSffi^Si:, D ,^-+>*;n±D,-„ 
D l .j0 2o©D-7'ft>*;i', D 2 ^-f>*;i/& 
D 2 -,, D 2 - 2 ©2-D©1J-7'5 : -^>^;H3ti^.S. 

[0 116] Cft£A:fc{I^©C/N{fii:P£Jf?-+>* 

fcl-Sh, CN=d©^ D,-,H:S*$ns* s D I - 2 , 
D,.,, D 2 - 2 fc£|f£S*i;&Vv. *CCN=Cei±tft5 
i:D,- 2 #<*€>£?f£;**-u CN = b©BSD 2 -,j!«H]fc> 
»K CN=a©B#D 2 - 2 #;&nfc>S. Cl©<fc3£CN#± 
#3£o*iT, S^artl'5:|i&/i©llSI!Si 1 iix.T^<. £ 
^■JfcCNtfTtfSCon^ B£*JflSfe|lgJf©i&t8 
tfMoTV^. £*l£08 6©ej£ggfili:«£nItgCN 

^©ET-giw-rso -Kga<]{cia8 6^8 6 uzm-ft 

®T^-3. 18 5fSilEbfcCN = afe&£«j£©ai{l 
T>^^e.©l£J8$:Lai:b, CN=bT-ttLb, C 
N = C-eJ±Lc, CN = dT-fc£Ld, CN = eT-l±Le 

@»i8 5T-iftB^bfei-5t:D,-i^+>^;u©^tfB 
4T-g5. ^©Di-.OSmal^B^mw^S 6 

SiSv>^T-W^t-t5. PiatbTD.-s^^^^;!/ 
tt33lfi7' >^<t ?)8§SIL c Wrt©ffi^ 8 6 3 T-S^T- 
§3, ffi6tLcKJLrt©«5HT-li«^8 6 2*>^^nst 
«>Dl-H L *>*>'i,*>|f£T-t£o ratSCLT««8 6 

4fttD J . l ft>*;U4sS4T-| > 1^8 6 5-CttD 
2 - 2 5 i -V>^;i/* s S^RJtgi:*'So C©«t^(cbT> C 

N^a©3&^b{c#^^«:v^ej^l5 L + y^fr&WLmm^m'Pt 

tU *^W©Pt«e^Sfflv%5^i:t:«t>) N 7±u9 

eii©«t^tc/N©3&^bK:^^^7 ; - ^ J'fi*s^te^{c^ 

-T I^WM©^^ vim £ £ 3 v > -5 Sb^tfifc ?. . 
[0 117] *(W9&«fi8S:^S. iut-M 

mmm 2m, mmmm2m(Dmsm^^. 08 7 a 
m bfcs 2 ©5^fs«i© v t m t m b&©-t-p b^gj 

filUSS 3 ttl-1, 1-2.2-1. 2-2© 4 o©ffi*5r X* 
fi^&D.-ix D,. J( D,.,. D 2 . 2 ©4o©fi^t:^-ia[ 
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LTffi^rTS. Z\<Do%, D,. K D,. 1 «^ttJBlEC 
C^>3-^8 7-laCA***ix ±ECCx> 
3-^8 7 2atIiJECCx> 3 -y 8 7 3at«t, 

[0 118] CTCT-^ECC^>3-^8 7 2attIiJE 
C C^>3-^ 8 7 3 a «t *) *»*&a5-|TjEI6** 
fcoT^S. £©££>, 08 5£DCN-K«5 t +>^1/ 

*;i/{±D >*;V«fc ») fit* C/NfiSt4b'V>T* D 

i-.ttSiptJi^— U-hWT^WS-CgS. D...HD 

^3. KpOTEStlfeD,-,, D 1 _ s M^a:^figS8 7 4 

D 2 _, % D a - 2 fl^a:^2ECCJi>3— ^8 7 1 b 
©*©3-*3EaL>:3-^8 7 2b fcgJE C C^>n-^ 
8 7 3 btcj: »)K5UIEW«Mbar*i*«S8 7 4 b£«fc 

ECC^>r3-^8 7 2bfctl!|ECC^>zi— y 8 7 3 
b«fc ^^-HiEmtiifi^. c©«£\ £HS§4G:D 

<fc t>&fe£:fiS. W±©«t-5{cia8 7(Dm{s$&imT 
^SfifiajiT-Uiajufc^igtcisD,, D s ©2S©^s^ 
JI#!3§£&oT^5. £©IBg9fctgECi!&^&. ^ 

Dt-,©ft^2Jl(0|«flC|PiJiiia fttloTV , So 
E8 8B:Sfe^o^D5/i7HT-a5S. E 8 7 ©it£{S8fc© 

ufc^ 2 &mmz 3 <z>**tt£f± % ^ 

« 1 ©H 2 1 X-Emistzm 2 9fl«3 3 fcSKH bfiifiK 
T-fc£. ECCr3-^8 7 6a, 8 7 6b&iiJnbfc 30 
J5#1?£S 0 QAMttao^^^t^ a 

SKfeKliPSK, FSK£mffix*t>£\,K 

io i 203 assent, «e**tfc«^tt 

a, 3bCii 4 «"*D,.,4:D,.«, D,.„ D 2 - 2 ©4 
o©flr*a«o< ^lECCra- : f8 7 6ai:i 
2ECCt3-^8 7 6bCA;*j£*i*. flECCr 
3-^8 7 6am Di-iOT#±ECCra-^8 
7 7 aC£9M!^niES*iT*jE»3 7Ca&ti«. _ 
^ D.-sfe^-liiijECC^n— f8 7 8 aCJ;.!)K!) 40 
ITIE£;h.^figa5 3 7{c^&n-5o l§!«fc bTfg 2 E C C 
7-^-^8 7 6bfc:feVvtD.-,flS*tt±ECC5*=i- 
^8 7 7blC*K,vC, D,- t e*K±i|ECC^3-^8 

5» «»)PiES*lfcD,_^ D,- 2> Dj-u Di-.ft9tt 
3 7 t*^T 1 o©M^i:£ 5 ffi^gp 3 6 «fc D ffl 

[0 12 1] d©±§^ IIMJIliacj^D.-.ttD 
i- a «tt)> £fcD 2 _,ttD 2 - 2 £ t>«5 0ITIEt£;fr#i§^;fc 
»S8 5fMLtiol:, A*«^©C/N«L#«fc») 50 
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[0 1 2 2] JI&lfcK^ECC^n-^S 7 7 a, 8 7 
7 b fcgJE 0 0^3-^8 7 8 a, 8 7 8 b©FJ{;^») 
UiEtg*©IISiJfb&fT-5^S:M^5. ME 0 05*3- 
flz U-KVD€ B C Hft^<D «fc 3 &«i£i3Ufe 
#^figffil&©#^b;*5$£fl§U £E CCf3- 

«^-?>S^Yb^aC§fflv^^ 5 ITIE©^F^BSI41«© 

[0123] CC: TMtt&HMMIjg&ia 8 9 © C/N 
fcP ?)fTiE«©cii^-i,- h©Hfil0£fl!u-ti£H.§-r 
5. H8 9C^t, *«a8 8 l&D L^+y^jucr) 
C/-N£^z7-\s-h<Dmm*jriU i«§58 8 2fcfcD 
,-2ft>^0C/Nt|7I^(Z)X7-l/-h©i|i 

[0124] Xiim^(0 C/NfliAS/J%$ < &ftfcE£ 5 

Aa8:ff-I5©*if^7-U- h E t hfitTC** t.-fgi^ 

CC/Nft±fcfTi9)<fcD,. 1 «^CDI»«8 8 
«fc-5fc C/N#e6lT©»^D ,5=-+ >*;i/©«i|#T- 
S&V*. e ^ C/N< d O^D >^;PO«itt 

[0 12 5] C/N=d®ft, D.-.tt^tJfJiEtg*^ 
D,-,iO*V^fc», »t)|]jE!ft<D*9-U-httjiSi8 
8 5 dfc^f £o\ZE t hfcTFC&t), ^— ^SS^T* 
£3 0 D 1 - ^ ©p^5fTiEte^(iD 1 - 1 (5i:•A<!S:^^ 
fe »riE*©a: =7 - U — Y ifi D , _ , S if ig < Jfe V% fc »|J 
iE^©^^-^- h*sE 2 i:E t h*±@S5k»ff^T- 

[0 12 6] C/N*J|Rl±bT C/N = ofc^ % 
Di- 2 ©^>)UIE^©^5-U-hAs^8 8 5 OZtUT 

ietEthcanfe®, s^qiigi:^s. c©^ 

•ettD 2 -u D 2 - 2 o£ DD 2 ^-\»>^.;u©^^{i^5g|| 
5&:tt«S{CfeS. C/N©(Sl±^{c^v^, C/'N = b , {Cj3 

[0 12 7] *6CC/N*»ia±UC/N = bC&^fc 
«f*Tf, D 2 _ I ©^7-U->*JjiS8 8 5bt^«ta 

ce threat u D 2 - 1 ^^T-t5«t^t%s. 

C©^ D 2 - 2 ©3i7 — L'-httEt h«tt)^t^fc» 

C/N=aC4otjj[8 8 5aCStJ: 
oCD 2 . 2 ©^-7-b-h*SEt h(3$T-^'J>LD 2 . 2 ^ 
* >*;b*sg4T- $ 3 J; 5 IZ S . 
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[0 12 8] dciotUT, 18!)fTiEig;fj©MS'J{b£ 
2 Jf ©tSffligJi 2 #13 U « 4 JffiDFgiie^tfT- § S i: 

[0129] zams, T—pmrnz^PsmoT-fv 
km lt t>mm^<D-swm&X' % s «t -5 fcpgjg^tiii;: 

d *ei£© c C/N©mc»v^T-^Itf»:IK: 
?» S C i: #T- § 5 . 

[oi30] (mmm 3 )--ttT*»uicD» 3 

o^TSH £#BS b&# e>iffiWr 5o 
[0131] 02 9{±^J6tfiJ3cD^:fli:iaT-<&So HSfi^J 

V*fe«*3*U SiS5j&¥&«©A:frl8Mgl4 0 2fc£, ^l@j 
&^>3-*-4 0 l©A*g&4 0 3£A:*jU frM® 
K404CJ:!), Sgl^-^Ji^^-^JhSBSir 
-*Wc#SI£*U ffiSi[5]E&4 0 5£«fc!)ffi®;**UtJ*j 

[0 1 3 2] ffe©A;tjtfe&4 0 6, 4 0 7, 4 0 8fc£& 

*tf£iia&^ 4 o i tmm<Dmf$.<z>m2®{£. 

x>3-^-4 0a, 4 10, 4 1 l£«fc»)E«8£*ite 

[0 13 3] Cft£©4ffl©7 : -*©-5*„ ^15=-^ 
5>j0 4ifa©{I^{i. #-SS4 1 20ll#iSI4 1 3C 

«t 5 t d M^^©B#p^a«)t^a{b$^-c, m i 5 s -* 

^JfcbT, 2HI8S1£2£S,*V£. 

[ 0 1 3 4 ] m 2 5=-*3aj©<s^&©±S5fc b < fcfc 1 95 
tt^«S§4 1 4£«fc»)^EfbS*1, Sg2:F-*?!Ji:bT 
i£{s#ll Clt,ix5. ^^-^©d^P©^ 
SP*b<tt lS5tt#Bg§4 1 5tC«fc»)£.tt<b£;Jv SI 3 
^-^Jh bT2l{s*a 1 Ki££,ixS. 

[0 13 5] Cfte>£gttTai<3S&lT-fc£3o©:r-* 
5U**WS4K1J: t)^BS0!llT-KB^t^5:ffv\ mm 
S5 5£«fcD;r>5 i 5-6i:£i£8&7£.fc!K ?SM 1 Otjg 

t) tpms 120:5, mi 2 3 m<o zm<o&mm 

[0 1 3 6] JSl£{g«&2 3T-fci£i£E&2 lJC«fct)*g 
r,©/Jxg<D7>^2 2T-SttT. gfi{i^©*©?f§ 
It 1 -*^©**^ 15=-*5U»£S5 2 3 2T-B4U 
^ lli»5=:3— *"— 4 2 l£<fc!)NTSC{i^*>b<ti: 
HNT S Cft^tp©<Sjj?^©l!fc&ai;tJ 4 2 5 i: 4 
2 6£B£UHi;/j£ii-S. 
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[0 13 7] m2&mm3 3T-lt *gr 2 OiflCD7 
>^^-3 2T-gl*T. miT— *?iJ?f£SB2 £2i:g§2 
7 J -4'5iJS^aJ2 3 3iz£t>mi7 : -*V!t3Z27 : —* 
?>J£?f£U M 2111^3-^-4 2 2 tit), HDT 
Vfi^©igg?^S©S!ltl^ttJ* 4 2 7 4> b < fctB*&tii*> 
4 2 5, 4 2 6SS4U{B^5„ 

[0 1 3 8] S3§1^4 3T-{± N *lr,(D*i©7 
>5^3 3T-§ttT, 817 s — *8||?£»2 3'2 2:)ft2 
5 s —* vm&& 2 3 3 3 5 s — *5U«£g|S 2 3 4 C «fc 

U Erti'y*- ?>?»iiiltffl©S^^SHDTV^ 
©S««¥&g©IB*l&a!*r4 2 8£tfc*>-r 5. I8fe&fcb:&4 
25, 4266, 42 7 *,ttj±/T*£ — «&©5^*;i/ 
TVKgii, 5*^*^3618115 l*»£»ii;**v fglg 
fi*& 2 3 T-gfs bfcig-&, NTS C«©<£8?&©lifc&iB 
*4.2 6tLtttS*?n5. 

[oi3 9] m ftti23 ocomimi&^>^-y- 

4 0 i©7D^0i:irg, mspkias. je 

^^S©^M^-J±A*»gP4 0 3tcA*$ti. 
20 E§4 0 4£S3|e>*iS. 3-ISSEJB&4 0 4W^>b'3 

-5^ >*^s;ti?) 4o©fi^c^si-ri.. QMFf 

©zMpn— 7 -r ;i/* 4 5 1 i:* 3 P>'>'f/t^7-f Ji/^ 

tl, V-7-y->7>)>r&4: 5 3, 4 5 4tiD, 
J$#tt1*>rU>*U-h£¥£-Cb-fc^ 
^ttllPW^?^;^ 4 5 5 £.mW^ 4 )U 

*4 5 6ic«t»3., &*7k¥-{g,t$immi&mm^, b&uth 

^•(ffi^tl, -y-rifvrU >*SP4 5 7t4 5 8{CO;t3, 

30 ■v->7'')>in>-h&mt.LT&ffi&4 0 5iz&t>ti 

£>. 

[0140] Tk^FS^fig^-ttx S*a-/^ 7 j )\,# 4 

5 9 itSfi/W^*:^;!/* 4 6 0l:«t t), *¥ii5^S 

4 6 1,4 62t«t!)t>7 , 'J >*lx- h SrTIf T, E 
j&8S54 0 5tCil?>fvS. 
[0 14 1] ffi&§354 0 5T-(±H L V L «^i£^lSi®a5 
4 7 IT'DC T^©eS©£EJg£ff 1 ffi^gp 4 7 2 
40 J^SSl^-^JtbTtii^rf £o 

[0 14 2] HLV H m^tt^2E^gi54 7 3TE*§£ft 
^2115^354 6 4 {Cige,n5c HHV L {g^B:^3jE^aJ 
4 6 3£cfc!)B&8£tlSg2tB;tjSS4 64^6,^2.. H 

«v„©^H:^iig&4 6 5 £«t ^mmmmmtd^ (h 
«v„i) ttmmimw&m^ (h h v h 2) t^tte> 

fv, H„V H ia:^2ai*a54 6 4^, H H V„2fciig3iti 
*>SS4 6 8^e»tv5. 

[0143] *tE3 i ^m^xmimm9 : zi-y-4 
2 izmwtz* mimm^^-y-i 2 i&mi&m 

50 .a2 3^C,©tB^ ^l^-^^^tJD.^X^SBS 



29 

0 1 fcAfcL^^VSOl/fiSS 0 2C«tt)^^^>^ 
*fc*^fc»tt**5 0 3fcj;!> % »«©H t V t fi^K: 
(*« L&MiStt^XSBK 5 0 4 fcffl JMB 5 0 5 «fc . 
DBHJt***HUTNTSC»*©H*5 0 6, NT 
S Ciff7 h^-f :7BB©Bf&5 0 7, «7-f KTV© 
7^Bffl©B&5 0 8&L<fct, 9>f KTVO^M 
*)mW(DW{0l5 0 9£HMjf s. £©*§£-, 
* ^ 4> U < tt-f l^— ;*© 2 -=>©;£^SgCD4> -f 7" 
#31^5 0 *»*)NTSC©«^5 2 5*i:^fii»Hi 
t: J: 5 1 0 5 O**^*,*,. ^^^^5 1 

®i$t&, m 1 §{§*|2 3 i:^ 1 2 1 £ j; 

OTVHfttaoi, WifeT&S. #£03 2©g§2B& 
y— ©;ro *j /? ia^^v^» 2 B&^ra— & 

*»5 2U5A*U «lffft»5 2 2T«»Jl**ls 
*— 9">^';>^g|J5 2 3tCJ;») 2{g©-y->;/ij> 

^U-h£&*>*6D-^;w.M'5 2 4£«k!K Hi 
V L flHhfli«£**lS. D 2 fl^H:^2A^gI5 5 3 0 «k *) 
A£ U &ttBB5 31Ct D 3^©®^fc««$*u 2C 
»2»«HJ5 3 2i:»3«»«gJ5 3 3k, *3fiift»5 
3 4{c«tt3&^{^g2fc^ 7***7 >:/;!, £*u ^--M 
— t»->r>J>yg55 3 5> 5 3 6, 5 3 7 £«fc *) 2fg(D 

3 8 x ilD-;U7^^ 5 3 9> SM^W -f 
M5 4 0fc,tt)a6h5. HiV«.«*4:H t V B flMHi 
*0fltii5 2 5T?40j*$tl % tf— 7 «J >^g|J5 4 
1 t*¥D 7^M-542ti») 
fe*fcfc!K 40ffg§5 4 3t^e,tl5. H„V L ft-?-i:H 

HV„i{=^a:Aojfg5 2 6t<k?jiD#$t^ si--/*— y- 30 
> t-'J >*S5 5 4 4 i:;>MP/w 7 -r - 5 4 5 c 
«t 5 *¥«J*Kft<S?£& OJoffS 543(3<t»3HDT 
V*<DftBm&&t&®^RDm^t* 5 4 6*> 

£HDTV^©B&di:*j5 4 7#ffl*;;S*iS 0 «^fc«fc 
&NTSC«**ffl*3*t* 0 

[0 14 4] H3 3tt*3B*5 s 3-^-©rD«y^ia 
■C D 1 A*gP 5 2 1 * f, D Mttm 2 A*S5 

5 3 O^t.A^biiS^B^n-^-S 2 7{3«tt)Hui£ 
OfI-CHDgf45S4$n5. D 3 <t^(i^3A^g|5 
5 5 1 «fc *) Xtl l,jBtt*«3B*7*:> -f- 55 2ti!) 40 

^^^v>^;K 43«tW^$nHHV H 2{a^* J 
S££*i,So C©gfH:HDIft^5 5 3T-^ 
SftM«M«TV«*, S-HDffl^fca&tti^ajs 
5 4 «fc £&i€«¥§&KI!&ffti^5 5 5#mt>2tiZ 0 
[0 14 5] mz®2 9<D®.WT-Mtltz$>mm4 0 1© 

i:^3 5 ; -^^JD3t6o©NTSC^^>^;i/L 
L2, L3, L4, L5 S L 6 £; 6t3©HD TVft > 
*M 1 ~M 6 i: 6-DCS-HD TVf t >^^H 1 ~ 50 
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H6*T©«,IH*fc, l^raii±K:if^Egr-5*»&3SV> 
fe*©T-$)S. B3 4{i$-rT©Wra{CD 1 e-ttLl 
* .6 L 6 £ T D M#3«-ettM£* C J; t) E«f 5 i><D 
D 1 ®K^^>6 0 1t;il5 L +>^KZ)HLV 
l^SSSS. &£D 2 {§^-© >6 0 2tiif If 

+ >*A.tffi^f 5WPM**K:JB 1 f+>*;i/OHDT 

V L tftH,V„lff^l5. £feD 3 fI-^© 
M-Y >6 0 3 tfcfcfgl^ >*,!,©;* _,^_ HI)TV 
10 jg^MBHl, t«l*)*H3 0TittSibfeH H V H -2H 

[0 14 6] C C 1 ^+ >*;b© T V^.^iJ? Ufe 

Wb£>*mm-*z>. &-r'hmT>7 : -±£&igmm2 3t 

flItr3-^4 2 lO^fA^tiO- 
liE3 l©NTSC*)L<H;'7-f KNTS COTVgf 
WfC.nSo *® T 2 gfllfSS 3 3tm 

2fix> 3 -y4 2 2^t,rD#^©se#tt^ + >^ 
>>H Zmm.LtiWi-ct&lr— £?\U D,©K^-f>6 0 
li:«2^-^^J v D 2 ©Kp{^>6 o 2<Dm^&-&m 
20 bTf+>^;H©NTSCSijfii:|SIbSlirtg©HD 

[0 14 7] *ST>5^i:#tt|gBT-tSSf£3g©«| 
4 3 t^3B^7= r r3-^-4 2 3 ^^oSftBII«©-gp 
©§e#ttDr©K^^>6 0 1 i:D a ©M>f>6 0 2 
4:D,©M-f>6 0 3©fs^£ilrfiEU ^-^>^;H 
©NTSCti ^^WST-BftBllfflCBK©®^^ 
HDTVIf^s. 2*>£3£T-©ft!i©^>*;i,fe 

[0 14 8] H3 6ttS9©K^^>©KUR«if*«. ^t* 
30 NTSC0flf+^;HiL 1 fC!BB^nTV%S„ c 
©L 1 liDiffO^ 1 ^'f A K^-Y >© H-rf-f >6 0 
l©fifg{cafe?)x ^aSPtCNTSCW©^^^^^ 

ff*i:ius^j i x-mw vtziM.mmmit'Stfmms 1 1 * 

A•PT^^S. &t3HDTV©Sgl^>*,Hi L1 tM 
l^SiJ^tlTA-DTV>5. MlfctHDTVfcNTSC 
t©H^»«Tfe>3, D 2 ©K^^>6 0 2i:K^'i'> 
6 1 l©M^tAoTV^5. IOi^6Mbps©NT 
S C£E®^?fe^ u L 1 fCJR§-T5 M 1 ©#^(i 
2|g©12Mbps(:t5, LlfcMlt^tSt 

o 1 8 Mb p scoftm&m 2 &mm 3 3 k»2B*f s 3- 
^4 2 3 4>e.ffiBii^pri§-ra&5. ran***. 

TV^Sff^&i&ffiv^ l 5Mb ps©fJgt-flDTV 
E««*fe3fe3W-«Ci:*«-eg4. «£oTia3 5©|Ea 
T-f -V >*;H T- H D T V £ N T S C & fq|l?K:tt£-? § 
Cl©«^-5 1 ^>^;i/2T-ttHDTV©S^(iT-#^ 
V>. S2iaHDTVOrX?7>7;H^g-C*5. * 
fcs ^-^-HDTV®^iiLli:Mli:Hltc^i!iL 
Tftii^nSo ^— /1— HDTV©H^ffi|iD 3 ©H 
/-f>6 0 3, 6 1 2, 6 1 3tfflV\ NTSC£6M 
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&<Ttit£QSiw&mwm<Di££mi2 o o o #©*-/■< 

-HDTV^^feiiT-tS. 
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lt722, ifiSS7 23i:7 24©2fi01bit 
T-feSo D sVT—P&fim^ikmi 25t726©2 

721, 72 2, 72 3, 7 2 4 £&2 >r©<s^7 2 
la£:721b, 7 2 2 a i: 7 2 2b,. 7 2 3 a i: 7 2 
3b, 7 2 4afcZ2 4bC#(8U &^;U-7-©Rg© 

B§St*8trci:K«fc») 3S©pgBSe^qJ|gi:>5:S. 30 
[0 2 3 4] C©3Jl©P£JfS£i^>*^A£ffl<,vt 3 

Jf ©?*&eiil&fT-5 C iittUffi^J 3 £ 3 -eKlJS L£ t>© 

[0 2 3 5] «THIKtl3-CttB3 0©£-5fcOMkz> 
3-f4 0 l£i&WLfc#, H3 0©7n9*Htt x 0 

T-^SfcftSiWtt^lil&l-S. £©<fc5K, iix>3- 
^4 0 1 tt*r/t> K3M A^*©IBfeffc©fl«laJfi&4 0 
4, 404aS2ot)O. cm^^^-JSIgP 7 9 4 

B7 O©#(8g|5©:r0 y^HlC^I-. iotClo© 40 

arcs*, cn^giw-rsi:, a,iiM * jwca:xtj& 

4 0 3i>»e>©HDT V HDTV©B*^{I^li 
l%M®&m\El®7 9 5 C «fc D, ttHM$EEIg3feT£« 
I3K4 0 4t«tt), HbVr-H, H„V L -H, H L V H - 
H, H L V L + l©4o©j£#£#tte>*i5. C1©S^, 
>W 7 6 5, 7 6 5 a, 7 6 5b, 765cttl© 
.ffiBCfcbvflE«»4 0 5C, HhV b -H, H H V t - 
H, H L V„-H©3^©g^S:lil*-rSo b*»U Hl 
V t -H©ffi9tt;W v*-7 6 5 e©ffiai*&B*H«l 50 
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^S®K7 9 5©A*>2-,A*>U g 21M * *) 
■?&UffiJl©S*ttlHC:4MBiaft4 0 4^^64x^-8150. 
3S$tlH B V H , H H V t , H L V H , H L V L ©4 0©J&JH: 
#tt?>*XtB:*J$*l£. M£2-*M ^;WT?tt^-f <v^7 6 
5, 7 6 5 a, 7 6 5b, 7 6 5 dim* 2©<4g£g 
i>5fc«>, '4o©j£0ti:E|8a4O5'v3£g>nS. £© 

[0 2 3 6].«C£©J;5fc3JI©MHai©Mfce»fc 
fT5&5MM£tt5dKM3©l93 3<D7D<y^HTK 
Ullfci^s "HMfc^n— y*»iM?fc3fe*. ft 
£g|;L5i:07 l©<fco&:7o**0i;&;5 o jests* 
tt3?&©©|S|b1gfi&©£-fi£ig5 6 6#2oMtS; 

[0 2 3 7] c:;h,tt07 2(D&o1zmm*i:Z£m7 0 
©#St®E&©ig-&£:|sBilC LT 1 o©^j&S§-t-St3iT- * 
5. 07 5-307^^ 7 6 5 a, 

7 6 5b, 7 6 5 c, 765dC«t!3, *r, 
^1C*WC, X-f -^7 6 5, 7 6 5a, 7 6 5b, 
7 6 5 c<D\t>ifil\zW*)&t>Z. 181 MAS 

5 2 2, SH2WJIS55 2 2 a, Sg 3 fffigB 5 2 2 b , % 
4/^955 2 2 c^&&-<?HuV L , H L V a , H„V L) H 
hV h ©{s^#, X-f y^^^UT-&J5£il5 5 6©*fjE&1- 
3 A^SBCA^Six, ^fiSJOS^txT 1 o©BMfee^i: 
.r©IBfe&<s^fci:X'f y^7-6-Srdicat&tilflA 1 
<fc5ttJ*LSV;W y^-7 6 5 c©A2> 2 CSI&ftS. 

H t V t -HjfR«-©.fi*-Cfe». &©*-f 5 >^2C*,V> 
T, ^spf7 6 5, 7 6 5a, 765b, 7 6 5 ctt 
A*2{c«j#t>So cidbT, 4-ffifci:H„VH-H, H H 
Vl-H. H L V H -H^ b-CH L Vu-H(t-^*s-&fig|§5 

5 6 cas&fu -s-fiEsas^nT 1 o©iR»m^»e.n 

£<, ^tiDKffcff^tt^'f -yf 1 7 6 5 d©ffi* 2 J: ») Hi* 

ass 5 4*»e,m*$ns. 

[0238] coi^tit, 3m<nf%msLm.mz&m 

[0 2 3 9] £T,C:©;fr5£tt>*-f*-f 5>yitC*5V> 
THhVh, H 8 V l , H l Vb, HtVtfifSX***, H 

©Wn^-f 5>^2C*V^T» HbV b -H,..HhV 1 - 
H, H L V B -Hi:±i3©HLV L ^-H<i^&A*$-lf, « 
H©i!!lWfee^*lfSi:v^-5#«*i;^TV>4. fiot, 

2^©^;i/-7 , ©e^-©^-< ? >^ftr&-rie>s#« 

So 

[0 2 4 0] 4.U A*Lfc(l^©±I3J5E^' 
l^fafl<Jt«-«8-rSfc»^>f y5=-7 6 5, 7 6 5a, 7 6 

5b, 7 6 5 cc**'j*»ttw*u-«sia»«Hrr 
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[024 1] 07 3 0^i2BE©D 1 tt^g©^©^ 
It — *?iJDl&7r;U *-f 5 >^ 1 ©»JR3^i^£D■? i -*■ 
>*;^T-H L V L , H l V„, H„V L) H.V««*fcjaiJ), 
^■r^>y2©9JP|CD2?t>*;i,T-H L V H -H ) H 
hV l -H, H„V H -HSr^S^O^©^ia@&^ 

ut^So z© £ ? t isTmM&jizft&hrmmm^* ic 

[0 2 4 2] &fc§{s*l©{<?»fta5©»##^ 0 Cti?,© 
^BaaSt-S^ffitr-O^Ti^So 07 4(b)i£g£<s{s 
8 10a, 8 10b, 8 1 0 c©B# 
mm&^&m-fo ^:o0{c*5^^•c^ ^— ^©IfBfcrSij^— 
*8 11, 8 10a, 8 11b, 8 1 1 c£2i{3-r3. 

ciiCtes,, fSi:, 07 4(a)©;TD y ^HC^'t-SS 
2iffl«ai>3-^4 2 2 8:^-*^ 1 £|gl A^jg|5 5 20 
2 1 3/^8 1 2&tf-LTifc*i;{t|JftgB5 0 3CA 

5 s — * 8 1 0©A*75ST&B:SiJ5=— * 
8 1 1 ©Rf^Pft-f^^^OJli&fTVV t=— ^8 1 0<D®m 
mr®., i*©7=— * 8 10atfA*n:i:l:S:5, c 

T- loo{*ftgi55 0 3^ftffl-rs^i:AST-ti.. £-5U 

[0 2 4 3] 0 7 5ttHDTV£&{©-r£«i§r©l$RgE 
©0T-3&5. ^Jxtf-i&jllSijSaw^l^v^oNTS 

c^cffl^-r^H L v,.{i^H L v L (i) t-tzt, 30 

3*l£D l©^©^T-^f t 1 -* 8 2 1 OQSCI^PI 

Eg-rso ^i?-v>*;u©HDTVftiD^fc:ffl^-r 

?>HlV h , HhV l , H H V„{f-^B:D 2<s^©t=-* 8 2 
la, 8 2 1b, 821 c ©SgCEg-f 5. f Sfcg* 
1 5 1 + ^^.^©^T©^— * ©ffl C ttgij© T V#|g©f» 
m.-ZtoZmr-Z % 2 2, 822 a, 822 b, 822 

c ^©wra4'tc^ftgp©f^j!a ! aAsai 
§ s. c ©^s;ii/f «s©i!L3iiJ^v>^{cjg^ T - § 

[0 2 4 4] 07 6©«fc-5£D Ht%C, ^-^ 

8 2 1, 8 2 1 a, 821b, 8 2 1 c *B«LT*H 
SCMtff^hS. If©4PSK*4ASK0a;^ 

5. 

[024 5] 077fc±, 0S;L{£NTSCi:HDTV*;i§S 
fiMHDTVfeKH:, CUMfcKNTS.CfcNTSC 
tHDTV©J:o63 8©8Mfc&«!jgfltjfc: 2 Jl©pgjf £ 

To #l*.fcf, <SitSNTSCi:NTSC}:HDTVO 50 
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m^nm^TZH L v L m^&r—>7 8 2 1 cess^t 

V^5. X, NTS C©^fflifi^-efe?>H L V„, H„V L , 
H H V H ©g-fig^-©{l-^{i^_^ 8 2 1a, 821b, 8 
2 1 c©firei::i2@;*:h,TU£. HD T V©^Jgg-^x- 
&£>H t V„-H, H„V L -H, H„VH-HIfli?-^ 
8 2 3, 8 2 3 a, 8 2 3 b £Eg£svc^£. 
[0 2 4 6] Cim HJti^J2Tg£^Lfc^7-|IIE 

H L D L fcfcD ,M^-©tfi©D , _ ,5=-^ 
V>TV>5o D ,-,5^ >*;J/tt||^M2 T^fc «fc-5 £ 

D >*;i/«fc t) *rfiK:iTiEtg;>7©i^SI t) UiE^ 
«>, ffe©5=— ^ 821a, 821b, 821ci!)C/ 

£*V*T *i ©fP&g©N T S C T V©&{£TSffi£?f£ 
tSittfTgS. HJS0!12T-M^&J;dt:ji7-i/- 
h©Kj&T-^fc*g-g\ D ,if6D>f©D 1 - 1 f+ >*;b£ 

fes^— ^ 8 2 1 l±D i- 2 ^-^>^;ut:fesfte©7 r — ^ 
821a, 821b, 821 c iD^iCSK^ H 

fc«fc-5(CDi, D,©|®f fciiggsegpgjf fcv^, C©^ 
-ITIEfSF^Ifflffitt©iiS!Kb£ i 5 IMtt&UMto&Mr 

[0 2 4 7] Dsd^CD^iStc^ai^tCD,©^- 
ct»JiSv^C/NfiiS£«Si:1-i, 0 «6oT, aPB%^©C 
/Nfit©-S®v^§@^T*tt, H L V L »foJ!) v <g 
«P««NTSCe^H^#ns. fU, C/Nf*# 
fcfcffi^SfM&ft-tttinjtTHtV,, H H V L , H H V„# 
WfeSft, NTSCif#ffST#5. ?f,!:C/Nj| 
©SV>S<s^T-{4H t V L tlHIiTH L V„-H, H„V L 
-H, H H V H -H&B£;*;h,£ ) fc«>HDTV{s^#3£ 
#*IS. -a bT3o©pgeoSii^T*$5„ ^©*3C 
S C fc t «t *> 0 5 3 T-SftW bfcS© qTflgfl«H:B 
9 0©§«j 5 5S^ia{c^1-i^C:2M^f ) 3g£i£* 

[0 2 4 8] C C 7 8 KB 7 7 OSHEgO^© 
^3il^7 I n-^©7'D.y^0^^t-o **fi«jt:H:07 
2©rDv^0^e>D3M^©^3A^giJ5 5 1£#V\ 
fc«fie(307 4 (a) ©rDv^0©«J5KSiO^.fc«fig 

[024 9] mtt*®.mi-z>ttm><ruz}$^TX 

*»SB52 1 J;t)D 1 ®^X^§P5 3 0 «t t) D 2®^ 

V^Sfe«)C:^^e.^±X-<• y^8 1 2 t«tt)ffSgP5 0 3C 
J«*,MS:LTi2l«>ns. d©jHJP£07 7©B#P^EM 

at®*f*w*»5 o 3tAt), wmmztiz. mz 
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m lf+>*JKSH L V B) Ha Vl> K a V 

tl, t> 5^8 1 2a£rtf-LTx AfifcS 5 5 6 ©ffi £© 

jb^fiKSix^o tt7< 7 6 5 aOUJ* l i> 

e>7^fvf 7 6 5©A*2CA*$^ -&J5&S5 5 6© 
H L V L A*SB{cA^$ixS. 

[0 2 5 0] S>?"2£43V*Tx 07 7©BSF^ 

EEI2£jj^«fc-5£D 2^(DH L V H -H, H„V,.- 
H, H H V H -H{f^A^^iXf^ftgP5 0 3 
£*U »<*8 1 2 a^^LT#(I^^|§5 5 6 
©/^©A^tA*;;**!., ^fiS#UI£tl,HDT V{f-5§# 
tti*$n5. C©HD TV§§tt7'f f?-7 6 5 a©tij 
2>2ot»JtiU:*jgS5 2 1 Sr^-bTHDTV{t^iB*$tl. 
So ±i&©.fc-5£07 7©B#fflEgKJ; DSSfrrSdi: 
tc«fc D §<!«©{$ Jl^fc^g©»£Arl3£)3!|jffi-rs i: 
^-5$&S#fcS. 07 7ftB#Hee0T-ftD 1, 

D 2{§^©2o©g<Pg&ffl^;fc* s , iiu$£©D 3{s^£ffl 
^8?&gHDTV£in;L4o©pgJf©TV;&2l 

#-e£s. 

[0 2 5 1] 07 9ttD 1 , D2, D 3 © 3 JlC^afg 

s £ ffl ^ & 3 -o<Dmm<D®;{&*mm-f s raa m»j£©b$ 

IHEB0-C-»oS. 0*>£>iiSa»fc,fc-5KPI— T.Vf+>* 
^©&J&9-ft8#Rg&?>K:fi& «fc -5 tffig 

x„ 08 Ott07 scT'Dv^B-r-iSiwufcS^tc:^ 

3A^9J5 2 1 a^in^fc§fs«T-a35. 07 9©B$fS 
tfifeS.. 

[0 252] ttflste, 077 OI^KiEi^ 0 7 8 ©7 
D v^04:SSRlbT-*S. £©fc»§fc<8tt#B&-*-S. 

08 l©^HEe0©«tat:D 1«^(C^:T©S* 
£8$|ia^Kt- SCiifcT-tS. C©«£\ 8 2 1 

tS'J^-^ 8 2 2 © 2 o©^— £ ft^— * 8 2 la, 8 
12 b, 8 2 1 c£jt'*T:c?--|T2Ettft£l(£>T& 

S. j§ui£©ot5M^gfigtrii— J§T*oo5* s iraae<jtc:B:2 

jf©p§/iei££:«t-Q-n^s. &m?-+i<z.)ii(D ; 7 : 

-^©KtCS'J©SiS5 L A'>^U2©Sij7 : — 
TV%S. d©fc», g{WMT?^U7;i/*ffl# 
»K 07 9©BtfBE@0i:Hl;$0iSI#*§e>tiS. 
[02531 08 1 ©^Hffi@0©«^ USSjfcPgJf 
tJ&oT^Stf, 8 2 1, gij^— * 8 2 2©£j£ 

K» hi/— h&l/2^> 1/3 i;ic«fc*K ^ 

&PWJl£2l£-fSCi:t>-C£So £©»£\ ^Hfi&Bft 
SBti&S. 

[025. 4 1082ft, 081 ©Sft§EB0©«fc -5 

*?ijd i fi^©^^e^-rs®^-©®^^3— ^4 

2 3©7'Pf^0T-> 08 O©7D<y^0t:^-ril^7 : 
n-*-Ctt^T\ «fc!>1gJ|i&«&£:feS 0 grffcft08O 
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T-iara LtiB^n— ptm L^fc»ift^*«B&-r s. 

[o 2 5 5] t;±©«t-5t:, 08 iv>mmmmm<D£o 
t£j£mm^r&mm-tzt:®8 2©^D^>70©j;ac» 

«S55 0 3£rl£f§5 5 6©«£*rtJi;:)|iMT-§Si:^-5 

£ tl S fc tb. 5 5 6 O * >) 0 3 2 ©@j &£-J&g& 5 

4 8 ©ftgSOEISS^D * * £ Xti-t SH&jfo&tiS fcT 
8SlB£MC«fc»K ^<0#©:7Dy^£B&JJ-#Jl:£:/aL 
@S& £ *B&-T 5 d 1 4> T 1 S . 

10 [0 2 5 6] ttlCtat bT®#^fifJ5gT-S©«l^ 
fiST-^ Si: 1^-5 5. #UE0J5T-ftx AS 

^ < ©^SftfUfifll 1 , 2, 3T-SJ^LfcPSK^QA 
M£iSCt>&;LSo 

[0 2 5 7] X> c:ia£T*©SiSg0yftFSK£iSKfe<£ 
03i«x 0 8 3©«k5Cf 1, f 2, f 3, f 4 
©#fit©FSK£i3£fT-3®1^ 3U£0*J5©0 5 8©{g 
fjSESHOo: -5 fciOl/— ^flj*fTW <&:50!/— :7©{I 

20 [O258]083 t^JVNTffl^Slf 1 , f 2©JiSSSE 
S8 4UDl=0kSiU Mttftf3, f4®Aifc 
»»8 4 2^Dl=lh^«-TSo ^LT> f 1, f 3 
^D2=0, f 2, f 4*D2=li:S«-rSi:, 0£jjv 

■r«tat:, di, D2©&i b i t, Mi2 \> i.tcommm 
fcmwajmttiiZo mz.t£. c/ / N©^v^^H:t = t 

'3C^T V D1=0, D2=l#S^T-tx t = t4C 
:fc^TDl=l, D2=0*s»^T-§So ^tC/N*s® 
V>©-g-ttt = t 3{C*5V^Dl=0©^*s, t = t4i: 
^5^^TD= lO»#«ST§5. do LTF SK©fgJf 

30 Mesg#T- § s . mmm z, 4 , 5 t ^ u fc^fi^ 

©PgJlS©»^t d©F S K<DmmM&&5&*:m^Z> 

[0 2 5 9] Xv 08 4©jxofe, ra-^EC^tlS 
^IB^S^Bt^B^HiE^J 5 fcffl^S d i: 4,T- 1 
S. ^S0!l5(o:ASK©ttf)JKM,ia®S^* s T-&S. 

(^E0!l 6 ) m 6 ©HSE0IIC i ») *:^B§4fiS^iagn|i 

bmmx-pm<D a s Kmmtt(DMi«M&tm&mm.£ t> 

40 #&lU§£jGSE-rsc:i:#T-§S. ASK©ffe, PSK, 
FCK, QAMtd*5Sra©C-CDM^$:Sffi1-SC: 
£ t: <t t) PgaSC^-fiSOSS^IBS^qlig i: & S . 
[0 2 6 0] olfv 1 6QAM^3 2QAM©^§3^ 
C - C D M^^^fflt^TPgJl'fb-r S 
'*ifiSIMrj-«. 08 4&QAMk:C-CDM^3gfflb 
fe®^-©7 r D-/^0$^-r. W.TQAM$:C-CDM^ 
*<bbfet)©$:SRQAMt^. 
[0 2 6 1] 08 4^giB^-rsi:, JK^ia^B^SE8 

5 1ft, X^LfcHDTVtp©?!fc&{i^&ia^3i>ri- 
50 "^4 0 1©^ lli^>3— ?A 0 1 atI2Iii> 
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3-^4 0 1 b£**>lS)$m*t1BM13i3f!zami,EEm 
U Xtl$L7 4 2©*©fgl5 ; -*?!JA3ja5 7 4 3tH 
l V L fig^©fi^^ { g^.^ x «g 25 ; -^51jA^Si5 7 4 
4KH„V H rt^ftStrWtfitMMre* A* U 
MS 8 5 2 ©4>©£§Sg|5 7 4 9 CAAfS. IB 1 5 s -* 
?>JA*a5 7 4 3ftt, ^-fJIErj- H#E C CSB 7 3 

A2;Si5 7 4 4lZXt}2tltc.m27 : -*m&l 6SRQA 
M, 3 6SRQAM, 6 4SRQAMC®^ 2b i 
^ 3bit x 4bit, fc&5„ Z.<D{g^&E C C 7 1( 
4 4 a(C«t tJ^tJ^^b^tLfe^Trellis^On— ^gp 
744bKcfc?) 16SRQAM, 32SRQAM, 64 
SRQAMCS^ #*l/2, 2/3, 3/4©ifc* 
©Trellis^ffbSttS. «*tf 6 4 SRQAMOg 
£\ sBl? — ^?U«2bitT*^25 I — ^5U(i4bit 
t*C5o ^(Dtzttmi 2 8£grr«fc-5&Trellis Encod 
er*flV\ 3bitr-^S4bittb&, Ratio3 
/ 4 ©Trellis Encodefcfr o. Z. 5 VX7ZMm&±ifi 
►)> •? — rfcirFtfS-^rT-^— SJlEm±iifi±ifi 
2>tztt>m— <Dy=— * — V— h©oc-7 — U—b&TtfZZ 20 

^©ffSei5ISH:*i^.5. fiU Trellis EncodettHjgg 
3 iyE«»J6T-H:ai7-U-h©7c^<£ 
^JCtt&fflUT^Sev^ SB 1 5 s -*?!] J; 9 

#*&v^ ^25 ; -^5iJ?&Trellis^Yb^-Sc:i:t:«t 
t) v ^-l—haJ&g;**!,?,. mi5=-^5lJ©Tre 
Hi sOTft;ElgS*«BSt-S«j«t«k »>, ^©®K 
tfcttJ^^T-^^csii^^S&m^S. £H©i&f£fcj: 
^9(i^5©ia6 4©ji{i«8i:a(^l;T-feSfe»Pb^ 30 

8»wb:#bs^-5„ ^aaJ7 4 9-r-«fj^fc#^fcti3s 

S£!!S&8 5 3C£lv£, 5 6C«fc$ 

ACrWT^SfttirtiSis 5 7 alc<fc»)iirlj£tu&J^ 
» K8 5 4tl«t?)JK^-r8 5 5±£i3®£*T,£. 
[0 2 6 2] I3^^-f-©7^— ?»; Mi^l i 3©t3& 

* ofll* tt 1 6 S R Q AM©±ff 8 5 9 tCffitttitCg 
£*i£fci:&tc:, f c ©2fg©2f «©JTO$££o;i-f 
D '^f.gt8 5 9a*Ma]B$fc:f3li£ft.£. Mttftf 
Bus&S;H7^if8 5 9bi:«):5, ACn-f7^$ 40 
Ao^.T^i3^^nst«)a3S^f©S* J it>*:<^5. B 
1 1 3CSt ^3«©3*.2^©pg@f3gfeis$ix T v%5& 
fe> i3^ff£T-£5S8fittTh-l-2, Th-2©2-o 
I3&H£©C,/Nl— vi/fcj; $<s^8 5 9 
&e>2Jg:£T#{g^8 5 9 C&SD ,©*#g3gUf££ 

[0 2 6 3] 1 6 SRQAMfcffl^fcfcUr, ff 

^EattS10©«tat!&5. X36SRQAM^ffi 
V*fc»£, 0 1 0 0©«totfc3 o £©{f^£«£-i-3 

K8 5 4*e,tt> ±if8 5 9t;^D 50 
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vMf8 5 9atfff4$^ ifrti§§8 5 7-blc i >)tg 
rtJ^tvS. £©©^«fc!)«y§t&B£ie]SS8 5 8©7-f fi, 
* 8 5 8aC«t!)2f < ,)S:S;WD.v hfl^f ,&mmk 
frmZtl, 1/2^8 5 8 bCiDf „©i8jg8E# 
#£$*tf£Hgi37 6 OCSt^ftS. £«DW£arftfc»8l 
«&fl3^Ta0BSi7 6 0fc:fe^T£flf*ttaaHS*i*. 
^©^ HDTVffl^Ci^C/Nil©^^^^- 

t-8 5 5 zm^tzis^ i 6 ^©#e^©#gij b-?>-r 

<&£fc«>&llgI3 7 6 OfcrjfcV^TD 1 1 D 2 ©3R2FAHS 
1 Si^*lSo •fbtlftf^- *4 2 2£«fc ^ft^tfB 
HDTVVTR©i^«15MbpsCD 
HDTV©iStT>y M/->©TVlf*!S4$h5. C 

mj£© VH S^-rt&gfflc^C/NSy^-T'iifct 1 
OdBW±C/N©H*sftS. £fiffi£C/N«©ffiMtf 
7-^-7*8 5 5£^fc^ttC/Nfit#e^fc»l 
6fig^>3 6«©M^^^:T#SiJ^-S^i:(±lib<«: 
£. C©fe«)ilT- ^PJD HiH^-e§5#^2 7 ; - 
* 5>J D 2 © 2 b i 1 1> b < H: 3 b i t *, b < 4 b i t 
©7 s -**JttS£T?&-f\ SB 1 5 s -* El© 2 b i t ©5 s 
-**J©*#B£;*ftS. 2jf©pgJigy©HDTViij& 

fe^B:?l£;**l5&:V%fc#>SS 1 =r— * JiJ©®^— r ©{£$ 
JI#Wfctt0iJ;L«:7Mbp s©?^ KNTS 

c©Tvm^#tii^$n5. 

[0 2 6 4] i 4©^D^^ia{c^f «tot3^ 

25 s -* jumais 7 5 9 tm 2 ^-^JIJX^SP 7 4 4 £ 
«2ijfef3- ; {r4 2 2a$«l8U SBl^-^JD, 
©«^£2dgj5|-$"5gSggQP s K^O^SSSfeofiKs/ 
r p*/8©g3&#ii:S?@8 5 1 *)-o©^Sjg!Si: 

£S3S«?£T§5. ±M©HDTVg^©^tfs; 

t 1 — 78 5 5^d©igtf «y M'-l-»ffl©Jgfi 1 §3&S£ 
^gt-ll^ Ufc*^ JB 1 ^-*JiJ©D 1 «^©^*s^ 

$l^trajig9©HDTV{g^#i3 
•afiifctrT 8 *^— r8 5 5ts^ufc»^, -*©g 
Jt«cSlfiE©i3^ll^fiT-a:H D T Vfi-sj, — *©©# 
^^©IB^S^^S Tf tt!7-f KNTSCT vm^ifiW 
*T-§S. O* ?) 2»©H«©«^S!&5C/'NffiS* 
7i:I45EfS4T- * h$rto$8ai©F^ 

t- 4 -3<D&fr<£t>-&<D^n&«jiwmm-rz t V^ 5 *g 

5. d©*^ HDTV«:fflWiJt^TNT 

tf E D T VO^a-^CIlSSM^ttHD T V©^a-* 
it^Tl/6C&5o ftoTfi«ill«tt*ifJCfi^3^ 
^^^ST-§5. C©«fc-5£HDTV£:EDTV©ljft 
OBaiS^lE** 1 *** 2o©*-f rcfBSS^Se* 
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mmx- g * fc»rtii£ v^(iffi^&^©«8a4 l ^T* t s t n -5 

*>£<B«&©<BC/N©7=--:r3:TN RWHHCfcfcT 
£gM4t>BtS-e&S. ftoT^*fcRUg<bb&^iaiiili 

[0 2 6 5] IUfi0iJ5T-BiWbfcASKtC«t5ia®4.T- 10 

Sffi2ttCDI3Si«:^«S{c:bTia5 9 (c) (d) 
tC^£5£4{tfc2^©^;i/-7C#W\ IBJf{bT-& 

So 

[0266] ASKCD^CD7"D y-j7ElttS8 4 tlaJC- 
* *£«fc£|lgJf§a»fcT-£So X. ^-iTIEtg:&££ 

[0 2 6 7] £CT«*«»fc©£aW£C-3VvCiB'* 
S. fflST, VTR«(0E»fl±SIB©«*&*ia^-i-5lg 20 
^ ^fl^A^T-gSgfciiS^C/N©^-^^^ 

tt 1 0 dBJ2l±A±bT'tt&. 3SSA»e, 1 0 

[0 2 6 8] b*»U* *»W©»^ $i\ Sff^-r 
TBI**— **Jfeb<tt»2 5 s -*JU*B»?l£rs» 30 

Pgjf©6 4 SRQAM£B&Jg£-fSX— 't—HDTV 
VTR*HfelEa»4:^l«t«"b«:*«&SSH-r*C© 

% 2 5 s — u*»b»B£t *fcwa«»© 2 e©^ 

fcV*tfBl, B2f s -*Mtt5&±CW£"CSS. C©fc 40 

■ftHDTviBfttstsns. ^©fc»sfia*sfes©s 

[0 2 6 9] ££T-08 4©B£®fP©iaiil3£ll£>o If 
£tiKlttmT-r8 5 5 K8 5 4 £BB 

S£lslS&8.5 3 £«fc &ff£ff?«?9£b£fUI88 5 2 
C&S. HMSttHMSMl. 3, 4£<2SftB&lbfl;$ 
"J- Sfc»KWt ^357 6 0^^5^17=- 
*?JD 1 i:^2 7=-^5>JD 2*?f£U I2t-: *JUtt 
Vitabi^a-y^OTrellis-Decoder? 5 9 bt3 J: 5 , c 50 
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ode gain©ig<^-7— UIE££*U -x^ — b— rtt<£< 
ft*.. D 1, D2Wttit?3-y-4 2 2tC<fc$® 

[0 2 7 0] &±tt2o©Ml&«o8t£liBAff££« 
©^SE^T*SS*, *C2S©«5SPglit: lB©ttBK 
ffftta*.* 3 J|©PBJ|©ttftIBfti;££B©9Bfi0ISIB 
1 3 lcyay^Btiv^KiHti. h 
8 4 fcH3t#&i&T-:&S* J B lS'-^JUfcTDMCJ: t), 
$^£200^+ >*;t/£#f!l b3 Ji«jgU: bTV"> 
5. 11 3 ltz^-Totot, SfHDTVgfttS 1 B 
^>a-^4 0 1 a©tfOil-li®i>3-y4 
0 1 ctfl- 2@jgUc>n-^4 0 1 dCfctU tf« 
£<SM<DB!k&.m^(D 2 O©^-* , D.-.-fcDl-Zfc^lB 
$nX^2P7 4 2©B15 i — *F}Xtl8HzXt)2tl2>o 
MP EG^I/- HOBH©^— *?>JDi-,ttECC coder 7 

4 3 a£:fc^TCode gain©JgV>^ D ITIE^F^bS:^ 
*u Dl_2fctECC Coder7 4 3 b K^TiiltCCode gai 
n*t»o»5ITiE«F9fb***l.S, D ...fcDl-ZttTD 
MS7 4 3 cCfcDBSH^SflJSftx — ^©t 5 — *£JD 
,h£3„ D,fcD2H:C-CDM^Sgg|J7 4 9T-gS3£ 
MtB'v 9 K 8 5 4 J; ^aSStT 1 — 7*8 5 5 ±fc % 2 g 

-c-rajfaassns. 

[0 2 7 1] »£l*Ctts P8 5 4CtDS£ 

«t D* C-CDMaHgC7 6 0lC«t*)Dii:D2k:|fta* 
*XS. MSl^-*3»JD,fcttg l^-^ttS^gB? 5 8©* 
©TDMS8 7 5 8 cC33V»T, 2o©t7f t>*^D 
.-ii:Dl-2t:a^$tLS. DuttCode gainCiiS^ECC 
Decoder7 5 8 aC43Wt % m *)SliE£tl&tzlt>* Dl-2 
CJt^TD.-.&ig^C/NtttC^^T^a^Sn^l-l 
jfflffe^^i— ^4 0 2 afc«fcDLDTV#Decode£ftttJ;*J 
#ft5. — 55"Dl-2ttCode gain©itm©ECC Decoder 7 

5 Sbt^Ti^fTJE^ftSfcto, Dl-l£it-^5i: 

C/N©* 1/ fcofctofl-Sf 

-^4 0 2d£:fc<,vt«^£*U D,.,^?^, «7 
-f KNTSC^lz-h-CEDTVisajiSnS, 
[0 2 7 2] ^^-^JDZttTrellis Decoder 7 5 9 
b£<fc»)Vitabi«^;**u ECC7 5 9 ati5i7- 
ITiE^n, m2m^>^-V4: 0 2bt«t5JS«Bi« 
ffi^-i:^t)> D Dl-2i:^fiE$nTHDTVi)Sill^ 
d©S^©D2©C/N©KfflttDl-2«t 

5 5©C/N«*s/h^V^S 
^ DuO^tJbDTVASS^^tl, aS©C/N<it 
©^—7*8 5 5©«-&D,-i v D1-20* ?) EDTVtfB 

C/Nfl©^V^— 78 5 5S:fflv^?►i: 
D,-„ Dl-2, DZ-Dt. OHDTVm^^B^^tlS. 
[0273] Co bt 3 JR©RIJB©atftGftf|£SBtf 
fist" 2>o Sii£©'«fc5Cy— 7*8 5 5©C/N{Si:3>; 
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[0 274] &tciN£ *)W3zm(Dmmtm<Ditom*m'< 

501 3 2£Df3® h^ -^^miZm-t^^Izm^— 78 
5 5±CttT^x'.X^A©f3&}^y£ 8 5 5ai:l© 
T^X£i©B©ia® h7-y^85 5 b#I3&£*lT V> 
5. E^-r5«C-5t§3^h7^^8 5 5 &<Otp4zmzz 
© ft ilBSiffi^ 8 5 5 c ffe©ffii££ D , -2I3S 10 

^^8 5 5di:-^-5. dtiS#^CDl3^ h ^ y&Wtriz 
o£4>&< 1 ^^fiSrlt^, CLCDff>{cH:LDTVl 7 
I'-A^iJiBl^ftTV^o i^e^©D2«^ttf3Si 
8 5 5 a©^«©D2§3®«^8 5 5 e£g3 

* httSrfcS:3!i*«£$;&<Ao £TJR;&|*ii£:j£#iRi©^ 

— y'w-mbn&miz&T^xftAiDmsL^v f f u- 

^8 5 5 f jiEH^f idfc^h^v^i:— Stb?5:< 
45. S 1 3 2 {C^-T^^tiJV^Ttt^-r^gp© 

m^mmizm%.2titzD x-tm&miis 5 5 c£iaw-T 20 

$>5>. £©fc»&5-;£©fi£^T-B:&5#, ^©fg^ii 

iz&mm&'&m-zgz. c-5 uT^us^tcttis* 

W tcSttSc** £ »+*£© L D T V © &±teffl & £ ti 

[0 2 7 5] *fcja»a»)«4«fCtt^y K hi/-* 8 5 
g*vT «fc o COJK h 5 «y *©-SB©«:6£ b* h * b 
fcl^o b*»U d©«-&t43^T*El 3 2T-^-Tia^ 30 

T £ 5 £ tb L D T V V V- K ©@j»©ftili^H^B«J tc tB 

[0276] c a ut, *mRX'&mm v ? » *©-as 

©8^H:6£ C L D T V ^ L> — K ©uB^IB® f3 £ 
ffl#J±imM^|nl©¥3i OI^CLDTV^I/- KOHJt 

[0277]»:C > *6fcl5M©*a»)|}4C»*S"rs 40 
SSS^S. El 3 2©^TC^1"J:-5tD l - l Ba@ 
t^8 5 5C4ill LDTV© 1 7U— A^iB^-rS 
fch&KD ,-,§3®^8 5 5 C©— a5£££K:3&V^ 
SOD,., - D 2 |3S«^8 5 5h£^tt5 0 £©««fc: 
^ItS^^-VV^^D.-.tZttLDTV© l7l/-i 
©— ^©tffaisfB^ftT^i),, LDT V©g|*)©fS38 
S:D 1 - 1 • D 2 §3^«^8 5 5h©D 2 f3^^8 5 5 j 
^fiffiLTlBS-rSc If ^*>*;i/D 2 fci;-ti- 
T^UD , - , © 3 ~ 5 {§©7=— * 13^fi£ $> -3. T D 
,-ii:D 2 T-l/3~l/50IS©T-7±(DLDTV 50 
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©1 7V- A©tf®SI3^T-g5o 'vyFl'-^Jt, 
C*^«*TJJfe<&1Htt8 5 5 h, 8 5 5 j £B*T?&« 
tztb, *\v F© b *8#fHT„ 1 £tfc^TBtRg&®;«*> 
l/3~.l/5fcfc*. fet^lDlSSfftT'sy 
F©hv-;*#£t>tc*Sv^*K cioi^MM'- 

$ £> IZ 3 ~ 5 flftgV*?& t) B# £ t, L D T V© 
[0 2 7 8] d©^SCJ±2PiiS©VTR©®-& N D 2 |3 

&««8 5 5 j &msi-rzmmifite^ittb, m^<omm. 

tS^TH 2 Pgjf (Cifc^T 3 ~ 5 fffiSV^jg *) I3C 
■PmUT'lsz. PtJi©ato*D3^ht:ji6tfc 

[0 2 7 9] tt«99raTttHraS£n#5C*fl!»&# , . 
1 6QAM«?©3im©Sia*SCT-4.^ PgBM©Blffe^^ 

[ 0 2 8 0] «a5©l^«tiij^$r£E«i-rS^©^|5&Jg 
£?©^*;i/V T R©f3^SST*a:iij^7=- ; J' tf^-tc 

^-»bTV%5fc» s -¥2l»)B^{r#7P-A©|5]-|^ 

LDTV^l/- KT-{±feS*s, BIS©^-rD>y^©^ 
ltt©mTV^35:V^B^^£^3g tJ .S^fcB^t* 5 i: V^ 

[0 2 8 1] #$8HJl©HDTV©3J!©|igJf!Bg£fi : o 
fe«^§3^W^^© C/N As^^i; IMDT VSf©jg 

N*slgv^s^>^itg©^£v^^K^,^l^sT•s4bfcJ® 

^ 9-f h-NTSCfWEDTV^U-KCTVIf*, 
L<ttfiS^gNTSC^©LDTV^l/-H©TVg 

[0 2 8 2] ^©A-SC^UBfcffl^feaSBfSfcjKB 

S> i feb<{i^£^^{ffleT•«^feT*§5i:v^55i!IS* s ^fe»^^ 
5. 

[0 2 8 3] (HJB097) H«|^J7a:*#Bra&4PSJg© 
Sft&P§Jf£i££ffl^fc&©T&3. HJf£^J2T-IS^bfc 
4 PgJl©e^S; £ 4 ^©Bft^-^ffiig^ffi^tj 
5 z t lz i ») m 9 1 ©S©^«^0t^-r «t -5 fc: 4 
»©§««^T-§5.. HCS%1-J:-5K:*pM|t:J|ji« 

mmm 8 9 o a, *<DH.mizm 2 gm«« 8 9 0 b „ m 
3§f««8 9 0c, mi&mmm 9 od#x-§5. 

3 © 4 Pgg § f 5 ^ SC C o H T »^ S . 
[0 2 8 4] 4»Jf€*3R1-5t:tt*HC:j;S4JiO«) 
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BU#ttra®RS©C/NM#*i5^fc»4JfT- 

tfeuST-feSfeft, pgJfR3©C/NM£;*;t <i:*x& 
V*. 3iftlflt-;JoS©tt, 2S©^aPgBi:2®OilS^ 
Jffcffl^T, 4JI©|JgJl{£ai£fT-5c:i:T-&£. T-fcfc, 

* -rm&m^* 4ji c#st-rs;5ac£i£^a. 

[0 2 8 5] E9 3tt^St@K3CD7't3 
KlHlK3 H:l!!l5^S@IK8 9 5 i: 4o©£EI8il8§*»e,*|t 
fl^ttS. #&®S&404a, 404b, 4 04 c©|*9 
g&©g*l$5S:#tj£au 0 3 0 ©SS 1 JI&sl > n - y 4 0 10 
l©t*J©£-|ffi!51E&4 0 4CD7"P^^iai:PlD«:<iD-eiiiB^ 
tt«B&-f #«II5]S&4 0 4 a^ttlft^M^Sre^^ 
HtV L fciS5^#H H V„fctfW#HHV,., HtV H ©4 

[0 286] \stzt0i&.m^&.W1&.ftm®&4: 0 

4at«tt)S«4fiK«-i:®^fi£«'{c2^-iiJ$tiS. 

sa:^iPit^i!i$nsfc«)4ocDjs£^'* s tti±i$ns. us 

T, A^M^i^Stt 1 000*©HDT V(f^©lg^H 20 
iV L {i^B:Sifi5 0 0*©, zk¥8?ISl«fc*:9-©T VI 

[0 287] (£^#©H L V,.«^B:fl-8i[3S&4 04 c 

£<t $ e. sia^iqi©^«»fig^* j &^ 2 # 

SO^nSo (£^THtV L tfj;fcifci:0!|;lttSM2 5 0#, * 

LL^aas§gu4 0 5atc«tt)mi®$n, D,-,m^ 

[0 2 8 8] -;£..HLV L ©i§«Sfi£#©3fi£#tt^fi£§§ 
7 7 2 cCt 5 lo©LH{g^tc£rjE£;**u SJSSC4 0 30 
5b(C£D£EIB3ftD,-«0*£l/Ctt];b3ft&. £© 
4 0 4c fc£rfifcS§7 7 2 c©F^tC£Ei©aJ 

[0 2 8 9] Xtttt£4)H.V. % H L V H , H H V L ©3fig 
^•(i-^figgf 7 7 2 afc«fc »>— 3«DH.V H -Hfi*i:& 
5. E«e**«ait*iP4:t. 1 0 0 0 *©!&&, £©{i 
^(i**?, lii6:£ftC5 0 0#~1 0 0 0:fc©fi&#£:fc 
"3..*UT^«lB4 0'4btJ:D4o<Oia«-C^«S 

[0 29 0] «oTHiV t tti*i:UT*¥, Sitt^lS)© 40 
5 0 0*~7 5 0*©fig^-*s^-SI$nSo cH^HHi 
f l/TH a V a > HlV h , H H Vi©3f&JHJ:7 
5 0#~ 1 0 0 0*©f&9-£*>*b, ^JES»7 7 2 
jf£3*U HH<s^fcfc!>ffiS§g|S4 0 5dT?ffit8S*l, D 
s - a fg^i:bTai*$tiS. -;£HL<I^t±D 2 -i{I^£: 

2 5 0JWSLh5 0 0*eiT©«»BU««-HLo*DD 

«-iSW5 0 0*6l±7 5 0*ttTffl*^ HHo£ 

») D a-jS^-B: 7 5 0 *6l± 1 0 0 0-3WlT©««dB«R 50 
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;:©#&®8e3Jc<fcDiigjis©^-*#tj§# 

^©19 3©^-IBEl»3*ffl 
^"CSOBW 2 T-giHB L£0 8 7 ©SfUgfti 1'®4>®4HM1 

K3©a5«-£e&* i xscii:c < t»3 > 4«©pgeseii 

[0 2 9 1] d-5 UTPSJfSf : --*«3g£:PtJfSfE&£ 

^Tfcti*— tr^^i y 7©ifcfci: vv$ ^§^stf*5. 
*C i ©« ^fc«ISIS£-r S SUttfcfcSIBIifll 2 T-i&Si L 
£08 8©*2£^£iq&|RtiU:INr?S3. t£^T 

3 7©&f£#:r-*S£<si:||&5. C-T-B:^S3 7 
[0 2 9 2] fUfcmC43V>TEI8 8©g©«©:rDy 

*U ^7 — STIES *l, D,-„ D,. !( D 2 _,, D 2 . 2 ©4 

[0 2.9 3] d.rT-09 4tt^fiEgP3 Z(D7u y tmt: 
£5. A^/Sft&D,-,, D.-i, Dj.,, Ds.jgflitf 
SgB5 2 3a, 5 2 3b, 5 23c, 5 2 3dt3i5V>T 
ttftSfU 09 3©#«0i&£*V\T85iQI§bfcLL, L 
H, HU HHIffc»5. ^©{f^fct, 5c©lft^I^ 
©*¥> SiS#|q|©1!f**lfc*-Si:LLttl/4, L 
L + LHIil/2s LL+LH + HLtt3/-4, LL + 
LH + HL + HHttl©?f?S£i:35:3. LHfg^tt«*gS§ 
5 3 1 a££e>d-tt£ftHfteJ£ffi5 4 8aC^TL 
L«9fc6j«3*tTlM^*ffl5 4 8 c©H L V L S8HPC 
A*$n§. Bffc^JA05 3 1 a<D0MDSM!C:Nl/-rtt 
0 3 2©@K&7 ; 3-^5 2 7tittWUfc©t-tl8St5. 

HH{t^fc£#f8fS§5 3 1 bCJ:»>fl«3*u Bi& 
^•fiKas 5 4 8bCA*$tl5. H L««KtBft-frdW 5 

4 8bC*V'»THHfi»i:-frja**U H„V B -Hf|ft 

3 1 c ft, ■ft^l£S5 4 8 
c£:fc^TLHi:LL©£-fi&<I^i:£rJ5££*u -RflMI9 
h£!)£rfj££15 3 3*»e>ffi;tj£*iS. -£LT08 8©?g2 
3m®ffiftS3 6?tv&9&fe&Htt7;**iS. d© 
S^, MU34jP£ft 1 0 5 0*, ffjl 0 0 0*©HDT 
Vflre&&ttB9 l©3Watt*HCS%bfe4-3©SWS* 
frCJ: 0 4o©SS©TVe^* J Sa$ns. 
[0 2 9 4] TVe^-©liM^Pb.<ieBSt-So 09 1 
i:08 6ft-ot*fc«>fc0)b«ia9 2©e3l|®S«Ji0 
•fife?.. c©J;^CC/NORl±J:ttCJHH««8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 ald^TD,-,, 

ntvmjniftfT—irmifimjLz.- 
[0295] m&m^<Dmm&m<Dm-&m 9 5 msmm 

«j§0©i^(3C/N©|q]±i:fc*)lCLL, LH, H 
*. «£oTi5lfs7'>-7 i ^-* i e.©^^iE-5<Con, El 
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StffRUr-rSo L = Ld©B#LL<i^, L = Lc©B#L 
L + LHfs^-, L = LbOlSLL+LH + HLg^ L 
= La©^LL + LH + HL + HHM^*Jf|^^nS. 
ft-^T, m{5^(D&j£%lt-tZ£ 1/4, 1/2, 3 
/4, l©^©liH*s#^£D§©^T-Me»tvS. H 
1 0 0 0 *0HD T V ©!§£•, 2 5 0 
*, 5 0 0*, 7 5 0*, 1 0 0 0#.<DTVm^ifimi~> 

feisMlfiajmiliZZ. m9 6tt$£3fc©^*;i,HDTV 
$«3£©*§£-©§ftS&gHT-;&5. ^t.W^^fei^tc: 10 

{-SfsT-g&V-*. EI9 7fci:*#§lj§£J8v\;fcHDTV©pg 

LafC/N=a < LbT-C/N = b, LcfC/N= 
C Ld-rC/N = dtJ&»3#^CD§{fJte^T-2 5 0 
*, 5 0 0*, 7 5 0*, 1 0 0 0*fflHigtisfS £ft 
So ffilSLaWrtT-t»C/'Nis$&Tb, HDTV©BiH 
*©*©TttS4TS«:V^J||i«*M«E-j-s. b*>b, 20 
©^TfcHStfirfeSfcCCBifefcfcT-gS. 0d*.«tr 
;i/Mf©BJftjST-H:7.5 0*, m*rt©DJ&jST?H:2 5 
0*, =f— ^ h£gttSFJ8u5T-fci:7 5 0*, SK/ift^ 
®GJfe^T-a:2 5 0* fl^i:©M^JtoStT-fei,LJt!j^ 
T-4>2 5 0*©iiiMT-^T-tS. feLh©<fc5£ bT* 

h©«ty£^fcb&#£<fe©3o©*jS£-9-- 

t o 2 9 6 ] (ms&m 8 ) bit, « 7 ©nag^ssiBt: 

S-3gSiB^f S„ 5ISSC!l8{±*^CDpgjlMe^SC^ 
■b;i/5— SS^^^AC^^Cji&ffl bfc4>©T-<fc 

a . 0 1 1 5 vmmmmmvm&mww r n ^ * a c* 

l ^ 7 ^ 7 6 2*6A*$ftfc»B#©**ttEae* 40 
4 0 SfciftKraufeWJi^Jfiffl^-^Di, D 2 , D a 
CffiW9F*fls*ft, ^MR7 6 5 fc*vvc*-f $ 
fc:a-3SJ9r^©* < a* n 9 h CtfHfcHHarfu 
4fc*V%TauiB©SRQAM^©?gJiM©^ailcS{±l 
-^©JfiislScK:©*), 7>rtftffl§7 6 4*gt7>r 

[0 2 9 7] ffe©«gipf,035M(f^tt»flfe®^ 
e>©^(sS«tUTT>^±2 2t«t»)S^$ttS. 3 50 
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©§feM^ttSRQAM^O|5gJlgkD«i|gi4 5£:fc^ 

t, d„ d 2 , d 3 <dt-# LLT'&mztiz. mmm 
tftftaj ;r © * ^ ~ > ^i^at^iiias 7 6 5 tc & 

£ft5<, WgfDi, D 2 , D s tt#*g|J5 0 3 £3^ 

[0 2 9 8] ^01 1 6CD*%^©rD.y^!aK:feS 
<fc5£6^ff*&b<ttR7fc©3o©§{§-lr;i/7 6 8, 7 

6 9, 770, (D&tpfomzftzmmm 771, 77 
2, 7 7 3{±iai 1 5tmm(om&mm7 e 1 a~7 6 

1 j i£§{ga©*i:l3b5^>*;i>&© 

35 7 7 4 tt«*JfeA©aft© h77^> ^i$fC£l 

^ T ^€-*fl6^©§jHr ;b©;*; g £ ©#JfflJ^©±#»;< 

[0 2 9 9] El 1 7©fi£3f5^S;©a{i^g>5 7-f y 
^MitftJ; -5CQP S K^DS&fc^sS©^* ;p 
a«^S;T-tt§e-fe;i/7 6 8, 7 7 0 ©A c h©£2ig 
fifct d = ACSt^t «t -5 tc |!IS»fiJffl^ 2 b i t / 
Hz©7=— *7 7 4d, 7 7 4btd = B©i©f-^ 

7 7 4c fciirfr-tffc^-* 7 7 4 d t) , ^©^C*5 
VAT*> 2 b i t/Hz©-«5feffli6af.jffl^ T . fe5o 
-2f, *B5©tfPrl5gi5H:?5«m7 7 5 a, 7 7 5b, 7 7 
5 c©£3£t;i/©IS4'bfcfcC.3&AQ$!&K#ig<, 
temV^zn vtm.^—* 7 7 4 ef;i7f,-r«fc-5Ctr- 
*£^-To ^a©^ftJ^©iti^T-tt£{gMtt'>&u 0 
^BS© h77-f i/^lTFOT-i- 7 7 4 etfcfbTfle 
*©t;^-tiogiij:f-^ 7 7 4 dnzmrxolz 
±*feM, (Sib2 b i t/H z<Dfflm&1tom'Vib^tz. -d 

>t. ^3fe^5SiT-H: h77-fy ^M©^uJtMj£fc:ttJ^g8fc 
SiJ»)^T$^< b^-^>^;i/Sf^Ji-?>U£:>), §fl-tr;i/ 
©*£££'J\£< bT*rjSbTVAfc„ b*>b, f=-V>^. 

^^ti^-rtztt^^R^^^ ww©#ji&#&^fc. * 

fc«e3fe^© 1 6 QAM, 6 4 QAMm^mihttvkm 
«**ifJio^-&feo §g-fe;i/©^:§$$r/|N$< b, -fe;i/ 

f»&Jt-^-r-tH:am®©^©jiio^js#, iginxh 
[0300] mmmiztz h^y j vtWLV>&wnmxz\&. 

®<-rSdfc* s ~>^^A^©j»^^iS»e>ti,S 0 *^ 
B^©^SSeii*S;©Sffi t «fc ») J^±© $ 
5o d©di;<&!ai 1 8©*^©HJg0i|8t:^{t53i 

m&Si' Yy7 j v*fri5m-&m^xwiwtz> a mi 1 

8©7>^0{ot±*>e ) )lS{3§M-fe>'l'7 7 0B, 7 6 8, 7 
6 9, 7 7 0, 7 7 0a©A-A' *g±©ii{i:gS £ ^ 
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-to 5It;i/7 6 8, 7 7 Ott*-*>*;i>»Ag«-fe;i/. 
7 7 0b, 7 6 9, 7 7 0 att^+.>*;i/i*Ai:MgL 
fcvv^^^BwjiSj&fcfiJfflb-c^s. ;r;h,£>© 
>*;i/ttS§(g-t;i/CD h 7 7 -r «^ ^MCfS bT0 1 

1 6CDS%^$iJfflIg7 7 4Cfc»K 5^>*;i/»ittgij£ 

;u©it{s§s©#-*&£^-r« d=BtiB^+>*A<©3i 

Sr^T. gfg-fe;i/7 6 8, 7 6 9, 7 7 0 Tr«:jiy©SISE 10 

mx-siw ufc s r q AM&v&mvvgmm&mnttm 

V'T^S*:^— *7 7 6a, 776b, 7 76cC* 
*«fc?C, QPSK©^«StfiJffla&sfS2 bit/Hz© 
3fS©6b i t/HzSS«b^JiaSB-ea:^e.ti5. M 
SagS£^<Cft^4b i t/Hz, 2bit/Hzti 

'j>.-rs. jS^^-sJi^^^jasa? 77 a, b, 

c tjf^QP S K©£M-te;u©;*:g£fc:tt^T 2 b i t 

±tf SikCi *) l§]^©§{s-t;u©;*;t 

6 4SRQAM«f6©^ttSJfe®^t>^i:c:5-rii 20 
SRQAM05/7 fS£S = 1 Ufc£J&QP S KT2£ 
S«'U i£V\i:C:5-CH:l 6 SRQAM, ££Caafi|T- 
(±6 4 SRQAMT-iSSfi^-5. (SoXQPSKKlt^ 

AM©&§{I«Sfc58M£fc&*>&#£ffe©Sgfc£MT- 
012 2(D7avt?miZm-?l 6 SRQAM©Jg 
•&4)Pl«T-$.So ftoT30©£S3;frS©^$&##2E-r 

a . s§?p«e©*g ^stt»£#fig-c * s . 4 s r q 

AM©ffi^«»fiJffl^*sT7!) s St«)31S^H:5S< 30 

[0 3 0 1] fiLhflJiitl/TBIl 1 8©d = A + B© 
TF©t>77-( -^It^btTUll^aftttSi i: 

< ©it 7mt&m> *mwx' § 2. t-s^* b 7 7 ^ 

[0 3.0 2].KC0U 1 9<D7 s --*<Da?NIEaia£JS^ 
T=&^rf A^D-; h©^— ^EB&SftWt-S. 0119 

(a) ttt^7j5£©*^A*Dy K 01.19 (b) tt 
.^96058©^^ A^P^ hSr^l". 0119 (a) tcjf> 

. 5*«6^7b»c,^^©^e©^tilK»A-C-fiFF4©^P 
* h7 8 0 aT-|ii]$8{s^S£j@i!K h 7 8 Ob, 

7 8 0 c, 7 8 0dT-&*A, B, C^-V >*<«/© 
^©j£{l{s^£i£a 0 *fcUp«o*»).^*l*»&WftJB 50 
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^alS^x mmUBT-Bfmxv v h 7 8 l a, 7 8 1 
b, 78 1c, 78 1dC'#«HMfi*, a_b, cf- 

[0 3 0 3] #$glE©l§-£i\ 01 1 9 (b) {C^f^d 

tcsuafi© 6 4 s r q AM&nmmm&i&xttm^T^ 

lifefeD,, Da, D,©^©2bit/Hz©3-30 
PtP^-^fcfco. A i, A,f-*ttl'6SRQAM-f 
3i5*:«>^Dy h 7 8 2 b, 7 82ct7>D y Y 7 8 3 
b, 7 8 3 ct^i-5(CiKj2e©T i — ^b— KtJfe 
S. |5l-^gT-iSS«^^-©I^raT-il*xi.. ft^T* 
-fA7Ds/h782b, 7 8 2 cfct^OBtfigc&So 
d-5 LT2fg©fcj££g#01 1 8©7 7 6 c©Sg2Pg 

®©flyaoi 5S*^©iEfii-r-»?>nSo PititcuT, 

^-fA7D>vh7 8 2g, 783gTttE 1 T-!i'©a 
SH*^ 4 SRQAMT- frfcft*. <$3 fg©£Kj£gg£ 
*>ofc«) % i-KA>O.S'hf 3§OE„ E : , E, 
© 3 -3^ -V > * iV-WmcTi §5. : ©S-&SSfe^© $ £> t: 

TS;fa& 3 ©©ais^isj^sas^-e^^iT-s 

JgtffcS. IIU £©®llrtt»ttUiS©ffi©T-C©££© 

nii8©e*ia&^a:9 o%nefc:?g*>5. *^©j»ms 

01 1 8©TF©0C^-r«tdC||^©fpm^^l,\T{± 

[0 3 0 4] 01 2 0OTDMA^^A7Df h0 
f (a) ttC^^JC (b) tt*^©^3;*^. 01 

2 0 (a) tc, PI-ffl^S^-e^-fA^D-y 
h78.6a, 7 8 6bT-=&^A, Bft>^;i'©^ 
©2l{i£fTV\ AXD\y h7 8 7 a, 7 8 7bT-# 

*a, B**>*)u<D?-mfrt>(Dmm&ffoo 0120 

(b) t^-r^^H, *^©J©^-1 6 SRQAMOS 

h 7 8 8 aT-A l -5 L *>*;U©gfI:£fTV\ N 7, 
D •)) K7 8 8 ct-Aif+^^Cli^ff^. *-YA 
^□>y hrtJi±#jl/'2fc&2>. 6 4SRQAMCS^7 
D «y h 7 8 8 iT-D^+V^Jl/OSilfcfTVV 
b 7 8 8 lT-D,-?-+>*;u©3!{s£fT-5o *-fA*n 
v KrtifcJ:m/3fc&?>. 

[0 3 0 5] &izmmnti*T\fz>tztbizxvv V7 8 

8p£:J3^T l/2©*-f A*Dy hT" 1 6 S'RQAM 
©E jOSe^fTO^ Simtt^u^ h 7 .8 8 r^if 
©■^'1' A^D y h 4 SRQAMT-fT^. 16SRQAM 

4SRQAM©^^»S^^^«:V'.t«) > 
©«7jrS«* s ^*<*Si:v^^ii i feS. 'feCU «& 

w«Fra* J *v^^^tae^tti^ < & ;^ru ©'J^ 
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[03 06] feLt©«fc -5 iz bTHES© h^y vtfrlfi 
©4> b < 2 ooeiigS©e^gS^SJ&S, 

sjrt-ss ^tztbmmm^Tifxmmmtii-fif tz *> 
Mtz%)mz±ffxmmn&*Tif tz k> s mm&-% < % m 

M^©*^(z«t») x leie&$r@#K: LT'Mft, fin* r 

fb^b&?si4)^T-§i». cffl^, mvmmmxwt io 
[0 3 0 7] (uss^j 9 ) urm 9 ©mg^s® ca 

-^gfifiWrs. IUS0!l9H:^:^$rOFDMe^SCt: 
iSfflbfc4>©T-*S. SI 2 3©OFDM39t§fflfUSS©"7' 
D^^Etjai 2 4©0FDM©iftf^S31ia£^1- o F 

d m©— mx *> s o f d m #m&t z> * + u t & 

-»©FDM<t?)»«a»^©^Sj,^ 20 

112 4©OFDM©lSSia{C^-r«tafc:0FDM 
©®^A*il-^^i«?iJM9>J^SiJ7 9 lT-J^i83S«i7 9 
3 -hfcir ^ ©MPS "PEE b, It:-''-^ 

;i/7 9 4a~e^an. £©<t<§£i£FFT§g4 0 
5*)-o^gg4-e^Htt7 9 9^.iS»FFT^b, S£{f 
ff^7 9 5 &ff-£„ t s©^^>7n;i/^H7 9 6©^ 

ra©ra, znMFRTztitzm^&mmzti. 
;u©Hc«t &©^-k«8H7 9 7#i&{*e>*is. 30 

[0308] 012 3©0FDM-CCDM;W7'J y 

^©^9S^!I9©tt;^5:iaB^t-s. \±}£ti1zKT) TV 
M%-ttiffi^>n— ^4 0 1 tiOlgj^Dj-.i: 
-<£i?S) D,. s i: (S^-^-ffi^) D 2 ©3Jf©pg« 
^it©iliifeM-^lC^'l8#^ A*gi57 4 2tX^^n 
£. W.lT-tmXJltiS.l 4 S'CiSV'.T, D.-.fl^ttC 
ode gain©St5<^E C C?3F^->fb£;**u D ^jfs^ttjl^ 
©^-p-y-f >©ECC©?3H!l-{b££*t5„ D,.,i:D 
a - 2 ttT D MSB 7 4 3 J" tK B#H#§I|^«fb;**U D t 40 
fe-ftfc t) , ^fg§§ 8 5 2 a©D .it?!j3&"?ij5*?i&§§7 9 

»K n*-©C-CDM£gg§§4 a, 4b-OlUA 

[0 3 0 9] -2f, «^^©^-©D a {iA*gi57 4 2 
©Sfl 2 t=— tmXJlU 7 4 4 fc &WX E C Cg& 7 4 4 a 
t&'^T E C C (Error Correction Code) ft^bZti 
hU 'J >3-^7 4 4b Cjb'^T hi/ U *??^{b-* 
^, 5 2 a©D 2 iS?iM35ij^7 9 1 btdAftr* 

*U n>r©16?ij7 ; -^i:*:t), C-CDM^I4a, 50 
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4b---©^2Ai»S?CA*^tLSc ^lA#a5©D,-=r 
— £ tig 2 A*SP©D 2-?— * £ J: K) £■*© C - C D M 
^§4a, 4 b, 4 c---£:fcV\T 1 6 SRQAM? 
tC-CDM^a^ns. -©n>r©C-CDMgg|f§ 
tt#*©Mfc 3ffl88&©d--+- UTgrfeofctife) tBSg-f 
5^V7H:H1 240794a, 794b, 794c 

••'fcm-r£oizm&i,tjii*t>mmm±i 9 3±t* 

B\ i£FFTHlg&4 Oti tlx Jl^lSitt7 ; -fX>^3> 
7 9 3#>6B$fiMfi©7^ ^ >S*a>7 9 OC^^tlx 
t s©^>#M©^gf7 9 6ft, 7 9 6b*£ 
CSeS. m%)'»7fi J\,m?$?$ 7 9 6 at 7 9 6 b©P^lc 
B: ^;^^<!SS^«?»-rfc»T g«>©#- m?$&7 
9 7a#^!l*£*iT^£. 3ti*Hritti:efl/'<;i/-e 
^Sibfcfc©^ HI 2 9©B#|tgtt— fs^U"<;b0T-J& 
?K #— r'B$R8?F7 9 7 aOTgli?W;^ffl^ 

-"f->^"""©f£S^FlHi«£ !)fi< Tg^gS^t5itt<t5§ 
mm iz MT F T ®E& 4 0 t, ©£SSd^tt3£3WU3 > 
n-^4 Obtctt), -o©M-^i:5S:»)2iegS5K:«t 

[0 3 10] SM«l4 3©a)f^^M^So El 2 

4©Bfffi«^>>tf;Hs-f§7 9 6 etft. §Me^ttE 

1 2 3©A*g|52 4fcA*$n, ^Si58 5 2 b£A* 
^tl, ^^Mb^tl, FFTSP4 0 a(C«t D> 7— V 
iflM&CM|g£tt> 13 1 2 4£7jvrj;-5fc:B£|igii7 9 9 
* i e.^^»ltt7 9 3a{C^$tLS. 112 4©^i 

i/>7fiKm^frt>, mmm<z>m^<D** »j ^ 7 9 a 

a, 7 9 4bft^i$n5. ;fl?,©^t V TH:S^^ 
t*3SbT^5fc«), ^©^laM^^lKT^S. EI 
125 (b) IZinf 1 6 SRQAMI?#a3S£*U 
©C-CDMg^i4 5a, 4 5 b^£ig£*i3. b 
C-CDM^gg4 5©&*©C--CDM&gSgfl4 
5a, b^{C^^V^•r> Pg^S^li^nD „ D 2 ©it^ 
m^ifiiMMZti, D ^JUitJiJn 8 5 2 a t 

D 2 M?iM?!j3Wt— * — 8 5 2btCj;»K ifi^JM^i: 
%Dtc©D 1% D 2 {s^-* J «^$ni.. C©i§£\ El 2 
5 (b) C^«ta«:C-CDMS:ffiVvfcptJiefg|^ 

(DmxifimmztiZo iMmztitzDtm^&Uitifin 5 

7-IHE©n-K-!7->f >3&s^v%fc», DLlli-^Oai^ 

-mmfix *)&m2k{'t<DM^0k<*xt>m<ii2ixZo d,. 

lfa-^-Jat^ 1 - 1 m^zi— # A 02ctJ;DLDTV 
©fi^-^tJ&i), 0 ,-2^^1-211^3-^* 
4 0 2dtj-5EDTV©tfU^^©M^i:«;?) > m^ij 

[0 3 11] D 2 {I^H:hbU^a^^^ m2M&zr 
Z}—$T4 0 2b£«fc»K HDTV©^^^^!,^ 
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-K©EDTV{I^#tfc:fr;**u £££±i2iS*&&9-£ 

00 1 mm, Sfs C /N CfS bfcBff© T ViftfSiT- 
15. fSffi0a9©«^ttOFDMfcC-CDMtSa*M§r 
fc-ti-T)av^ci:K«fc!K OFDM^-©4©-Cfciu US 

x-gta^mmM&mznmx-zzo mi 3 o©^-v 

- h C/N t^-T i ? t«£3fe© OFDM-T CMKHfil 

^amms o 5t:**u-^ *^©g-cdm-ofd io 

M#SC^7 r f L + >*;H 8 0 7 &&3L5>-U—hifi 
T1fit)1t7?-*>*JU2 8 0 7bttai7— I/— h*s± 

[0 3 12] OFDMttfi^lCtf-Ka^Tg^CxVP 

TT-ttSMT-tfcU. #&S§0DC-CDMfc«a^;fo-£ 
3;ri:fc«fc»K ^;i>5Vt*K&<a»oC/N©£{bfcrfE; 20 
bfeiiilfeSd (Graditional Degradation) ©2o#H 

ttT- tt T Vffltj£JS©t)-- K * s. U Ttt * S 6 
fcv^ U*U KJI&&S0>C-CDM&aft^£>-frS 
d£tC«};t>> C/N#*>&t)&(bU-C*)LDTV^W- 

XttfiSl 0 0 >J-JiLTT-feSfetos LDTV^l/-Kt 
X^HHAMV&itS. aWTVOLDTV^U-K 

OFDMSHDT V«D±W*fc« 3 £9USA®4MMM£ 
HfCttDSP<oaBSJ!Wlt*«*ft<J&i«. -eCT?««TV 
M-^©D,-,©*&OFDMf^S*^«:^t-. 013 
8©:7ny*|gfc:jjrf H D T V©tfit&ig#i:i§ 

^#©D,- s fcD,(i^©2o§##8lja©C-CDM# 

IftU FDM4 0D£J:!>W*»«AT?jaa-$-S. — 
^§©«HWT-SfS LfcM-^H: F D M 4 o e C <t 5 
4MB3*U *«W!©C-CDMauW»4bTfa«*tix 
E! 1 2 3 i:|5|«tLTHDT V©^fig^fcig^^*s 
4f£$Ji«. c©J^^©a^3-y— ©i&f^(i^5E0ij 40 

1,2, 3i:PIbT-feSfe©#lS^-S. 

[0 3 13] ftt HD T VOMPE G 1 ^U- P©fi« 

«fc & M?ijfg^i:& »3 O F D M£&g 8 5 2 C®4>-? Q P 
SK-$>1 6QAM©£H£SW\ &F F Tg4 0 5 
B#tHttt©e^fc£&£ftFDM4 0dfc<fc?>JfiftS?gB 

[0 3 14] Se«l4'3Tf»S*ftfce-»ttFD 
MS54 0 e.fcfc^TJl&gtfft&SSi'U OFDM^SP8 
5 2dC*JV>TFFT4 OaCJ^fKeWWH^ZHl 50 
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^ttebs &*<Dmm$§4 5&, 4 5b«icJ:DfUg$ 
*U jft*MBW3Wi— *8 5 ZatiOD.-.eftffi 
S«**U El 2 3i:|iI«t:UTs LDTV^l/-K©D 
i 4 3'*»6tB***iS. 

[0 3 15] £-5 LT, LDTVIf(0»*!OFDM$ 
iifc|!gJf£2i#flSi-f S. 01 3 8©^S^«v%5ci: 
C«fc»K OFDM©«ftfc[S&B:LDTV«H§©#T-«fc 
^. HDTV^Kllfc^TLDTVjt^-{il/'2 0©t 
•yhU-ht.S5, S£oTOFDM©[ggSji«H:l/'2 
Ot:S:»K ^©Ug&^ffitt^rtitc/J^O&s. 

[0 3 16] OFDMttx-^/t^td^V^e^SCTgl 
* T V-P g T V©§M^ § 16*©^ * ;i/#*st 
&§fsi$©«fc a fc&i&^T- v^UJSttf^g < , 

5. ciffl«fc3;teffli£fc::fc^TB:4-f >^*»£> 8-f >^© 
1 0>f >^£lT©d^VMB®1MX#±^T;&5. t£-D 
T H D T V-^E D T V©«t a ftSSP^jgT VM^T* 
0 F D Mgm-f S^tt^H-saffl©f!|CH:«i*i(S® 
S»fTVfflCH:LDTV^l/-KOTV<|f«DS 

MC^ttitSOS:^. HDTV©i£igJ®j&$HcOFDM. 
SffiV^SCfcttOF D M©@&&«#;*:5r^3itt-r-fcJ:» 
$6r>T*%W©EI 1 3 8£jjVrOFDM£ffi 

43^T§{s £*x£ L D T V© x^l/^/^SSSfc^rhtCg 
^Sfc^?OFDM©&*&*&fc>&^T-v OFDM 
OtiTtc^rt]tgiMT-gi>i:V^^ 

[0 3 17] fc*, El 3 8fttD,-,CD^OFDM 
fiLtl^tfD.-.tD^OFDMtSnrt* 
£©*§^ D,.,i:D l -2ttC-CDM©2PgS 
eS£#T-tSfc«K @!&^©^a&frH*5^T*v;^ 

D T V t S D T V#£(I U^M^VT^f^gtCfS t fc 
mWOW&lfi&mT' Graditional Degradatio 
n©»*i»s^iix-2.o 
[0318] -5 LT#Seii8©|SgJf £2£#pj|gi;fc ♦) % 
iiyi£Ufc«*&»fll;Wt*t5o OFDMCi^t? 

[031 9.]-»»«afiiea«ra*'«s-j-s*ajtb 

HI 2 6.(a) Cf.ti^C, *'F'DMO**7f 
-^>^JU7 9 4a~cfc&lJi8.0 1 &tiy^y^-^> 
^;i/7 9 4d~f &m2S8 0 1 b t UW^Cf g&S 
«*»3tf-K*'8 0 2a*igJt, SI 2 6 (b) (c^T 
«t^{3P gfti)S^^8 0 2 bfe»tt*cfcfc,fc>K ft 
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H801ai:^2I801 b<Dmmmti*m<utT'% 

[0320] zti*mm-? z mizt&m vtzm i o 8 
(d) \znk-t£oiz7-*-v ?Tvmmizmm* j 3-z.iz^ 
mrnxmims o i a.<Dnt>*ig j $>-tz.£WT'g z 
(Di%-&®i 0 8 <e) t^t- zstzmims o l a©g 

«Rl|gJEtC/'NflS©^l/^7}v;i/ h*fit{i^2S8 0 1 bC 
©^VVHM£t;::}3^T<&^lJf 8 0 1 aCDgM^tghfe 

zt^osbmimionzo mi 4 7 tzm-t &oiz-m<D 

fgm&j£ifiMm.'f2>o Clft£Power-Weigb.ted-0FDM#5£ 
(PW-OFDM) fcittfcTfttff -fc. rcD*|Qffi^CDPW-OFDH(CBU 

i&©*$gS8© c - c d M*5S;4«a^i>-a- s c 1 1 <t 

5. El 0 8 (e) (C*rf<fc-5K|lgJgfc|;ig;l3Jf£& 

[0 3 2 i] a«;atj«;iaBst±, ia i 4 4 c^-r £ -5 kmi 

1 Ji^-* fctMl 1 7=— ^ JUIIK 7 9 1 a bTffili© 
:*:£v*&8IS§4 a~4 cT^t ')7f i~f a "CMF F T 
4 0{C«fc»)OFDM£iSU B^Jf^-^fctSf^^-* 
5UI3I87 9 1 b*^LTa»OS<i£D^li4d~4 f 
T*t'i7f ,~f 8 T-i£FFT4 OtiDOFDMgia 
bSHrfS. 

[0 3 2 2] §{i{I^tt£<s«S4 3©FFT4 0aK:«fc 

f i~f at±«iai§4 5 a~4 5 ctCfcUMil^-^JD 
»)Sf§ 1 Jg 8 0 1 a#«^$n, U 7f «~f 8 
*»^»B:»2'7 r — ^^iJD 2 o* £Sf§2J18 0 1 b#MH$ 

[0323]ilg801 a ©€£<£;*: t^fctoff^© 
SV>«fr^C*^T S«T- Co bTPW-OFDMt «fc 
9 x 2 JfOPgJSMei&JPHSi-r 5 . PW-OFDM* C - C D 

1 4 4©ffe©lW£i±H 1 2 3C7D ©*§£•£!&# 

[0 3 2 4] &C##gB£© Time-Weighted-OFDM 

(TW-0FDH)^3;©pg)g-fb*a;{COV^T^?.o OFDM 

» s n--* No*5 -rfr^xm^ommmm t t M 

< t g«DjWf3C*atfc*.i=f--J* h©&#£& < -tz £ 
-*SM©TV£{=1S©j:o&g^TB:t 

b^u„ b*>u mmTv&mm<z>±oiz&mm<Dm& 
'&-3x-?)u^xizM-t2>mm<t#>&mzti:z > z£ 

[0 3 2 5] *^S^©pg«fb©^&S5g^5 t s mi 
4 6t^-fJ:^{C^Ail©A*-Kl^rat ga^Bf® 
#-KB#nt gbtJt^T^:^< i:S^i:{c«t >)A)i© 
•^X^--^>^;i/©v'>^;K±n"-^ Heft bTSKfc 
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5. C-5 bT#— K^©Weighting(C«t •) vjl/^t* 
£#-r5Pg)f§!£jg#S£8i-ri>. 3©#5S£Guard-Time 
-Weighted-0FDM(GTW-0FDM)i:li?.&„ $ 6£?gAJf h&B 
Jg©-> >^;1/KfST s ©i^ >*;i/»$|3i bmtriS^ bfc 
A0^>7ftnH$Ht s a*B©'>>#;i/^Ht s 

b«t?)^§<i:s 0 -r static j: <Dmmm±izt3^ 

TA, B©^-vU^©P^PS*^ti^nAf a, Af bt 
tStAf a>Af bt-$5. C©fc»B©'>>^;U3 
tfc^T, A©©i»7}t;i/SaPbfcJ©^-©3i^— \y— y 
10 tt<£<:&5. do Iti'VWfiFSTs ©Weighting© 
MSMbtCt SSlAJifcSgBjf ©^5^*K*f-r5 2® 
(Dffimit ififm-f 5 o d ©#^£Carrier-Spacing-Wei 
ghted-OFDM(CSW-OFDM)£D¥.£. GTW-0FDM£fflV>T 2 Jf © 

vgm&m&nmu mAmtz-z&m&mvTvm^*:. 

©S^bfcSM^nltgtJfeS. £fcCSW-OFDM£fflV^> 
>X)um?$t s©SS'Kbtri $SgAJIi:SgBJf ©C/N 
fcr^f-r s (©SYb^GTW-OFDMh *«i^t)-a- s c: 1 1: «t D 

20 SM^U"<;i/©ev^«T Vfc:i3^T£ 

Sl^ffl^©TV^C*SV^TH:^^^»ffeJ^H:^*$^^35iV^ 0 

^fcto, Ci©#-KI$P^©*£g<rc:fc &£#©££ 
DW&V^ (£^T:fcigJE0!l©GTW-OFDM 

C ttz «fc »3e^*tc%^SS:-^jt«:VAT!SI 
^TV^|gTV©J:o«:^l&^i: x ^fi©TV©«to 

ttmzim t itnAif&rzmmmT t v> 

30 -5 Cl©«-&suiB©<tdCCSW-0FDM^ 

YbtfJn to DS^t^L, fc^»^©§fl*s ajm 1 35: S » 
[0 3 2 6] ^WC-r^yt^o^SSrSiWrSi:, 

014 5 (a) t7^^t-«^:ot:S@^FH* s iSv^-7;l/^/^ 

8 1 0 a~d©i§i!rttlgl5£i:Sg2Jl©e^#g{re 
HDTV©{I^#«iBT-iS£>. b*>b, 014 5 
(b) C^-r<tdt«VA^;i/^/^8 1 1 a~d©i§-£- 

it, ^2Jf©BM^©^-^^ x TghifiM^tz&biM. 

BU^©«fco{CB«^CH:TV©^^*s 

Am^tz& , Tv<oi&imft&-§s£tiT^ 

fJiOTlfflTVT-H:LDTVisstt#5„ 
??>t:^lii©^>^;i/^raT sa£TsbJ;5^|< 
i:.oTV>SfcK>C/N©^b(Z*,^l)itt^ 0 

[0327] zoltx- \=mfi3£is>7nn,mm<Dmm 

lb*-?ZZ.£lz£r), OFDM©~»:5r;©PgjS<b#©^ 
tamm.X'-sjmtttZ,, mi 2 3©id>5:«J5KT***-KB# 
P^Wbi:C-CDMi:ffl^-&t)-B-SCh{zj;t), 
50 ^t^^C/Nil^fbC^ciig^b^fff-tiSo 



71. 

[0 3 2 8] CCT-J|{*l$&fifl£fflV>Ti¥L<iB^i,. 

&«k!) 0d;tfc£014 8 

t^-r«td{CD/U< 3 0 dBT-tt£|f&©g§#;fcg 
<fc») 3 O^sjyjbtfeS,, 01 4 8fcjjrr«fc-5£5 0 
// s GLhCD Tg£h5Ci:fc:<fc>K ^SJg^lfettT- & § 
t£oT0149 (a) t*^tc^-r«te tz 
TVIflsecC»LT@149 (b) C^t2ms 
©Jli8©-5-fc> #^>*;i/*flI8 0 1 a, Sg2B8 
0 l b, ^3Jf 8 0 1 c © 3 offlpgjf©^— 10 
It, 014 9 (c) lc^"?"«. %x*i<Dif)\/—70}1S— KB# 
B797a, 7 9 7b, 797coJDT S ft, Tg 
b, Tgc£#!x.t£5 0/*s, 5>czs, Usfclft^ 
ItS LTffit^S^l fc£ J; D0 1 5 0 JCjoVT .fc-p&pgjf 
801a, 801b, B 0 1 c(D3-o<Dmm<D^r)V^\ 

g t w- o f d M&nts h^Bm}m&.m^>x l 

So. LiPU f»fRfi©4>&V>LDTV©ifflft{r«§-©# 
CGTW-OF D M© 1 S i t C <t 9 

IS 1 JS 8 0 1 aT-fcitf- tmffiT 3 0 >u s JiLt© 5 
0,ustCi:^TV^feto, *©ET vgfteST-t»£{iT- 
§5. OB&ttiai 2 7©7"D5>^@(c^Lfc4»©*fflV> 
S. ^IfflTVULDTV^l/- H©Bfrt-&^fe 
tbM P E G 1 £ ^ *© 1 M b p s m$.<D&j£&m.X <fc 

«e-?T0i 4 9{c^ufc«tot:'>>#;i/^fra7 9 6 

a'T s a£2msOiffitcMl/T2 0 0/zsi:ft«2M 
bpsi:n5t»g< > £<~>£.*/>7n)VU— Y-*¥frlz 
T\fXt> lMbpsi5<C&!) > LDTV^U— FCD@J ' 
R#f# ^flSfc«)*^CDCSW-OFDM (CfcSfe 30 

&f8©C-CDM£GTW-0FDMfc*S^fr#fc*§ 
fi&»^^TUfc^fc»$*#;* 6>CJ§5tV 01 
4 9T'lillIb^>^;i/Sf(Z^LT^>*;i/^7 9 6 
a, 7 96b, 7 96 0*20 0/48, lSOtfs, 1 
0 0;Us£^SiJ{bLTU£. fto-tM? 1 JI, §§2J1, « 

3i©itx7-i/- h#,s< &^ti9) < pgasesii: 

[0 329] KB#tcC/NCttLTfcra)f SeS£#5ISi . 
-T£>. 01 5 l{C7n"f«t^K:CSW-0FDMi:CSW 40 
-OFDM©ffl*£-fc>-frlC«fc-»K ?A?-;UtC/N© 
2*5cOPgBSeigii|IS-rs. BuM©<totCCSW- 
0 F D M t #$BSI§©C -CD M Siffl^t)* T * SlJgT- 
5, -©®^^©£j£&2fUD<gT* s 4>fc^fcV^»* 
^188 0 1 ai3J:VSgl-2J§8 5 la,i 
1-318 5 laT-&^;U5^t;*T„#*§<*>oC/ 
Ntffiv>ffll«iOTiffl T V R e c e i v e r C43^ 
TfcLDTVyb-K©SS£Ufc£fl#T§£>. JS2J1 
'8 0 Ibtg2-3I8 5 1 bT-tt-tf-tr^UT'CD? 
^^I'JTOi^CC/NtfK, 3'-;*h©^§ 50 
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M^©BS®C*>^TfiIigS?*gSg©SD T V^b- ft 
©SfttfT-^S. tf- bT^m»;7'©^tl±* t 5»sm 
3 if 8 0 1 cX-&C/NifiM<. m.m$lifi*%<3-7. 
h#<i>jS£^fc«>HDTV£ r L'— F©sie-t-g{lT-g£>. 
C-5 LTC/Ni:-x';i/5 L -'^©2»:7c©^eMajSl3!)S|| 
Itl.. C©£3C*&fc&*##SgBJ3©GTW-OF 
DMiiC-CDMOil&^iD-egifcfcju GTW-OFD 
Mi: C S W- C - C D M©«a^"&t3-B-IC «fc t> fT^tlS. 
(£fcfc£ C /N £ 5 PgJiMSCiS^SC^SI^^ tlX V* 5 
^WtJ:!), C/N£:v;i/5 : -/s;*©2&7c©vh 

[0 3 3 0] C/N©3Jli;^';i/5S't;*©3Jf©2ifc5u 
©KSMMigOJI&ttfcHDTy, SDTV; LDTV 
©3PgS©TV(l^-<DI$raE@0S01 5 2 fcjj*1-. 0 
KTjrf <fc-5£ l#v;u?-/t;*fc:3i^AJf ©$g 1P2J1©juj 
vh7 9 6 a 1 tttLDTV^ilU *CT*f;«C 
8WM-7 9 6 a 2-$>C/NgtfbCgjVU0*h7 9 6 b 1 
t tt S D T V©HMINI**r K U*{§^©ftS&H P 
BJf©SS2Jf, 3BICttSDTVCD- 
jSe^-o*»)LPe^-?», HDTVOHPifJSit 
5. CJffcttl, 2, 3fl: S D T V, EDTV, HD 

[0 3 3 1] c: ©Jg^ C N ^b^v;^/ -r ft 

SW>U 015 3Cgrr«fc-5fc:3&7c©Grac e f u 
IDegradati o n#il8i-r&fc^-5Saslc&v\ 
^###gWt:«fc>)^e>fti>. 015 3SCNR, yVI/ 

Q*&w<D3&nmm<Dmmmm&mmi,tzt><DX'ib 

[0 3 3 2] *^©GTW-OFDMtBui6©*^ 
fflC-CDMCja^MSfett, GTW-OFDMi: 

csw-c-cd M©*a*^fc-M-tc «t d 2 *7c©pgs« 

FDMfcP owe r-We i ght ed-OFDM©ifi 
fr-Sfrlt^ GTW— OFDM fcffe© CNR (DfHiMGM. 
tt£®.fr-&ttXi> 2 &7C©PgJBS&2IH:||3S-rs. 

[0333] *mw(Dmmm&m?ia,<D-^><Dtm&m 

8[a#Uffl«j^Sl^±$-&S*)©T-fe5* s -gB©s<i«|{c: 
£&i'*7 i AKafflT-§5 4>©-ett&V>o 

(i#p^©ffiffiie^^7 i A3&e)^©RfWic^e.ti5gig 

©ras»*jfflj»^i:g^©a*fijffl^©tist: i: 5 

[0 3 34]. Li^ U 6SftK^*^^>«fe±S[^3;©S 
^^^©•to^PSSSeai^SC^STfeS. Jfe-ff 

t>-mmtm(DW&<om'£ 5 0 ^fei±©*^t£#*«> & 
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fTt>3Scltn«*t6*V. 0 #*BJftfl3^1>i;gt#©NTS 

cms* t h d t vmm t ©sgn4 

[0335] ^mittUMiiiMnHwtn 

t fc J: J> a£/s*S©® £ ft 3 s iflff^-r < & 3 „ 

[0 33 6] Sfc^recF&JBSe^SCftJfej^fc 

»*fc»*6©NTSCi:HDTVaffl«t»U<tt«WI 2 

£l*>i&5. ^SS0S"Ctt QPSKtl 6 Q A M i: 3 

4QAM-$>1 28QAM^2 5 6 QAM^ClSflS 

t3^fit©P S K-£ A S K^>F S KtigfflT- 1 S c fc fcv* 

SOKMftlMBLfc**?- FDM, CDMA^>&«cfijt*S 
«e»^*TfiiSt- SCt*T-t«. 3( 
[0 3 3 7] *«IH©»Jifflea*SC©— 3®4*«tt« 
£ ft± 3 •(«- S 6 © •? 3 ^-SBWSiS^ {z 
tottttMSW^dfiTtS. ®.-?X±X<D 

[0 3 3 8] U*> u *a«^^-WlLtSt2S*aCeD» 
S 6 «JUfc&©8fe©4|£ : 5 0 ^±©*tttt*«*«» 

[0339] #fiifitt«A»4cj: t> t>mtm%im&mm 



l8 > #IS¥ 7-9 95 22 

£ C «fc 5 i£{f85S©m±> ft * s if m i&Sttfc <4 5o 
£<afett^©S&©/Ji£^ff£?63££&43qrflg-?& 

[0340] £tz*ffl8<Dmmm&mtt&*k±mm{z 
y ^^©sM^tg^ft^rtitst^^^s ^.b^inRt 

8>Si:iiui£©N TSCtHDT VgfiSlfc b < 

&4b\ ^SfifllT'tt 1 6 Q PM.£ 3 2 QAM© 
^^ftffl^fc^ftffl^TSteB^Lfc^ 6 4QAM^> 
1 2 8QAM^2 5 6 QAM^C@JBT-£££ i:l±V>3 
£T-4>&Vn 0 Eftffl^Tlttl§bfc«tot^i»©P 
S K ^ A S K^F S K XZ.m.mX % % Z. £ i> o * X fcfc 

[0 3 4 1] 

ffi*B©g% £fi»©a&Sg&ft ±f3A£gB*> €» © ;U!iflr* 
CJ: !)g»Ug-^* h-'Ha±fc«:Sinffi©g^ft« 
***SfflH«k, ^fSe^ftjSM^5^«gi5*e,!6:t) 

7 — •J'eijiftffae^ac^vNTnfis©^ i^-^jfij 

hH^-^iJftA^U ±E»9*nffl©«9A»C" 
^S!l U BEfs^^»©S->«?» 1 ^-^^Jffl^-^tg!) 5 

&r±&m^tim<Dtp<D&m^&Km 2 ^-^p ©§^ 

Pfit©^^© Q AM^iliKft«||-r ■sanigtHi^gp 
&*-r5^a$BC£^T±§BM^ftnfc©<g^j&p 
(C^-f!) #fe^pn<g©^ 1 7 s — ^?Uft5^fS^#T 
S^U, ©^ap©>f©li&^p/ntt©#^{cp/nfll© 
SI2 5=-^?iJ©^-^fta^S^b, SM^gftffl^T 
7 s -* ft£&1-S 3 0IJx.(fji{l«Jl©^§§ 
4 tz J: K> s nmom 1 ^-^JiJtm 2 ^-^jajfcSfl 3 5 s 
-^^Jftd^apC^-^ftfiJ $ *tIfimt©QA 

Mgrae^ftSfs « 1 §is^ 23m a^n 2 5 

{ZiDnfilOSgl^-^Jft, JB2SOM3.3 7;tt«l 
^-^jyt^^-^^jft, ^3§g^4 3fttllf 
-^5>J> ^25=-^^ ^S^-^^jft^-^-s-i-t 
«t t> ^ Jgj^i: LTl^mlCr-^ ft^.bfe^ffi^ig 
«ft n<m^S n<i©«g@|g^ L*»«:V^S^f $iT- ^ nfit 

©v- *ftsmqifgfc bfewsttfcfsHttofcsgaig 

ffi^e.^S. 2t>lZ, QAM^SC©^^©^^^^ 
S^tSv^^t I'Hfc*b<ttQttfc©ffiKftf i: L 



(39) 

[0 3 4 2] COfciH^KNTSCm^fcSgl^-* 
3k HDTVi:NTSCi:©^{t^t3!27=-*?iJi:L 
TjS{f-rSCli:^<t5, SlttSC^TIiNTSCK 
3Si;HD TVi«£ i;©Po3H£#fc ») x «3iS©&^£© 

- U 7©i£* t S{§^|gm^cD«??g fc v > -5 

[0B©jS#&i&Bj§] 10 
[01] *«W©^lcDHS(i0!lt*5ttSfiii^B©'>^ 

[02] **BjCD^«i^l©^e«Sl©rD^^E 

m 3 ] **^®suEfi»i i <Dmmm^<D^ h;ng 
[04] *^©^jEg!i i ommm^o^t b^m 

[0 5] *«WCDHJ£0S 1 Off^©3- K©»J t) g 
T0 

[06] ^^©^E^lOfi^^cDa-^^ ^^ 

0 

[07] *«BjCDHlffi{fg 1 fflgfAffOf ©d^^s© 20 

3— ^-f >^0 

[08] *SgBJ3CD|HffiI0lj 1 ©<g^j&» £ m^&^<D 3 - 

[0 9 ] *ftw<Dm&m i (ommm^om^&mtimm 
tus0 

[010] *%WO^Sfi0!ll©|EBl 6(iSQAM©-<^ 

h;i/0 

[0ii] ^wo^asfiaiicT^^^grsfcaim 

[012] *&w(Dmmm i ©gy& 6 4 m q a m©{~^ 30 
£©0 

[013] ^^©flSEmCT^^gr^Slfs 
S*J±nfc©H^0 

[014] *&wv>mam 1 6 4 m q a m©®^ 

[015] *^W©^SigCBll©^6 4fi£QAM©it^ 

[016] *^©HSfi0gi©T>^*gr 2 , r,i: 

[017] *^©^JS«?y 1 Oy=V*)U&mm<DZrti 9 40 
*0 

[018] Ktmonsm 1 © 4 p s Kg^©fs-«§*^ 

[0 1 9 ] #S5Bj3©Ha£0i! l©Sg 1 §{f*S©7-D >y *0 

[020] umivmsm 1 © 4 p s k gsarnvm^x 

[021] *38BJ3©fUfi#| 1 ©3! 2 Sf«i©7D v 
[02 2] #&BJ§©^S£0!|i©gBl 6^i6QAM©{s^§■ 
> <* h;H3 

[02 3] *%B^CD^SS0!11©^6 4fflQAM©{g^ 50 



4WP7-9 9 5 2 2 

76 

^ h;b0 

[0 2 4] *fgtP3©$yfSm©7n-3M>-K 

[025] (a) &*&w<Dmmmi<D8mQAM<Dm 

h;i/0 

(b) tt*|§BB©||KS0lJ 1 © 1 6«QAMfflff^h 
;i/0 

[026] *«Bj©jUE0a i (Dm 3 §d«a©rD * 

[027] ^^<DSaE0"J 1 ©SEJ&6 4<fiQ AM©«^ 
J&©0 

[02 8 ] xftwommm 1 ©7 d--^*- h . 

[02 9] *&W<Dmmm3lZj$V2>&mi'Z ; rA<D± 
{fc©8tfi&0 

[030] *ftw<D$zmm 3 ©m 1 ia«^ > 3 -*•-© 
[03 1] *ftW(Dmmm3<Dmimi&7 : 3—$r(D7zi 

>y?0 

[032] *^©^jEfi?y 3 ©sg 2 BM^a-yo^o . 
>y^0 

[03 3] *&w<Dmmm3(Dm3m{&7 : =i—sr<D7u 

[03 4] *8H<Z)9Elt0l3 0Dt, D 2 , D 3 fI^©B# 

fa^Cfb©Ki»0 

[03 5] ^^CfgffigfllSOD,, D 2 , D 3 fg^©B# 
M^B<b©^^|g| 

[03 6] nmyomsmzcDVi, d 2 , d 3 {s^©bs 
ra^«<b©tfiW0 

[03 7] *^©^J£0tJ4K:i5lt^eiS«B©^7.^ 
A±#©«fi20 

[03 8] #28B£©f|ffim ££1*3^1 6 QAM© 
<l*f;£©^ b;U0 
[03 9] *«SBJ©HJE0!l3t:43lt5^Bl 6 QAM© 

[040] *%B^©^fi|^J 3C*m«64QAMO 
fs^a©-^? h^0 

[04 1] *«^©^5E^iJ3©I^F^W±©^Ee0 
[04 2] *«W©*lifi«?iJ3©T.DMA^rS;©^tll± 
©fI^EM0 

[043] #SgB£©fS|ffi#| 3 <D®mm£M®<D7V v 
£0 

[04 4 ] *&w<Dmm&i3(Difmvimsi<D®mm 

[04 5] *»W©IUfS«l3©iS*3Effl^©«ai«S^ 
ElE&©^Df^0 

[04 6] *^©Hfigfiaj3©l 6 Q AMifOifjS 
I&I10 

[047] *^BJ©Hfl60iJ 3 © 6 4 Q AMIfOitjS 
Eli 

[04.8] #S6B£©f|J£0y3©l 6®fg£;S;©«£tfc3 

[04 9] ^^©HJE^JSCDv,, D H1 , D V2 . 
D„ 2 , Dv S) D«,£*<DI$IB)$fi<b<Z>KI!l§B 
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[05 0] *&W<DmMM3<DD vl , Dai, D va , 

mm 

D H 2, Dvs, D H 3ffi^©TDMA;fr5S;©B£IH#fift;©i£ 

mm 

[H52] *ftm(Dmmw4iz}itt2,®i&?>5£,<D&<m 
mw*m 

[053] *&m<D9mM4iztiiirzfgmmmmjj3,<z> 
m&v&mwjmmm® io 

[054] ^smomsm a \z&ttz>wktt<D&mm 
mmmm 

[055] *m*<Dmmm4^&tt%mmmtiMJ53,(D 
m&w&mmmm-mm 

[05 6] *m*<Dmmm4\z&vh7 t J*)\si&mm2 

[05 7] *«W©IU£«f35H*SltS^4ASK{=^- 

[05 8] *«^©^S60!l5t43Jt5^4ASK©« 
fMS@ 20 

[05 9] (a) tt#$glB©f^0!i5fc£{*£^4A 
SKCD<s^Eg0 

(b) tt*^K©IU£fi»l5Ci5{ti.^4 ASKOgf 
J&S60 

[06 0] #^8©^^5C:fcM*5&VxC/Nfit©i§ 

i§r©^& 4 a s Km^ommmmm 
[06 i] 2(s^©*ji^i5Cijjts^fs«i©rDf ^ 
m 

[06 2] (a) tt*«l§©*Sii^5(C*5^SASK^ 
^M^-©JSSa&^0 30 
(b) tt^l5©^ffi^5tC43ltSASK^ISM^©« 

[063] #S§iE©Jlfii0!l5 t*ltiSffl|UD7D * * 
EI 

[06 4] *«4i®|tEKM5^ltSlMe9%fl»|cp 

[06 5] #$8SB©flffi085C:fctt5TVg©«t£#© 
7D «y£H 
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